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ANALYTICAL BALANCE 


MODEL K-1 


SENSITIVITY—1s mg.; 5 divi- 
sions throw of pointer for 
1 mg. 
CAPACITY—200 Grams 
BEAM—53’, Hard Bronze. 
GRADUATIONS—100 divisions, 
notched, lettered in White 
against Black. Zero either to 
Left or at Centre, as desired 


ARRESTMENT—Falling type 
BASE—Marble 


FINISH—Black and Golden lac- 
quer ; i 
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HUGE STOCK 


FILTER PAPERS 


Available at cheaper rates than manufacturers’ 


Rs. A. P. 

I. Whatman No. 42, [2.5 cm. - 4 8 O pkt. 
2. No. 4, 9 cm. 
3. J. Green Analytical Filter Paper 

4. Agar Agar Filter Paper, English 

50 cm. 1000 ,, 
5. Filter Paper Postlip or Green’s, | 

English, diam. 50 cm. 640, 

18.5 cm. » | 


QUANTITY DISCOUNT UP TO FIFTY PER CENT. 


Ask for tull particulars from— 


THE SCIENTIFIC APPARATUS & CHEMICAL WORKS 
LIMITED | 


CIVIL LINES, AGRA 
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TO-MORROWS INSTRUMENTS TODAY 


. 


“REJAFIX” Printing Machine 


Manufactured by 
REJAFIX LTD., ENGLAND 


To Print your Trade Mark and other designs etc., 


ON 
1. Bags, Boxes, Cartons . Toys 
3. Brushes 4, Ampoules 
5. Bottles 6. Synthetic resin 
7. Rubber Baloons &. Cellophane 
9. Celluloid 10. Metal foil 
11. Paper lebels 12. Tooth paste tubes etc. 


In single or multi colours 
Large or smali articles of flat, round or irregular shapes easily and nicely printed. 


SOLE DISTRIBUTORS :— 
RAJ-DER-KAR & CQO. 
Commissariat Building, Hornby Road, Fort 
BOMBAY 


Telephone: 27304 Telegram: TECHLAB — 
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AVAILABLE 


FROM 
STOCK 


The ‘STANDARD’ TUBULAR RHEOSTATS cover a wide range of 
ratings for the normal requiremenis of a Physics Laboratory. 


Apply to the manufacturers for fully descriptive leaflet: 


THE STANDARD SCIENTIFIC INSTRUMENTS CO. 
MAKERS OF SCIENTIFIC INSTRUMENTS 
MYLAPORE, MADRAS 4 


FRESH STOCK 


Chemicals & Other 


Laboratory Requisites 
FOR 
Chemical & Pharmaceutical Works. 
Sugar & Cement Factories. 
Schools & Colleges. 
Textile Mills & Dye Works. 
Soap. Rubber & Oil Mills. 
Hospital Laboratories. 
Latest Price List from 


THE 
Unique Trading 


Corporation 


51-53, New Hanuman Lane 
BOMBAY 2 


Your enquiries for 


MICROSCOPES 


BY . 
R. & J. Beck Ltd. (London) 
Are invited by 


LAWRENCE & MAYO (India) Ltd. 


Bombay—274, Hornby Road. 
Caleutta—11, Government Place East. 
Bangalore—+ 3, South Parade. 

New Delhi—76, Queensway. 


Lahore—9, Shah Din Buildings, 
The Mall. 


Lucknow—Mayfair Theatre Building, 
HazZratgan}j. 

Madras—17, Mount Road. 

Simla—5, The Mall. 

Rangoon—81, Phayre Street. 
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Limited Quantity of Meving Ccil Reflecting Gal- 
vanometers Manufactured by Messrs. Gambrell Bros. & 
Co. itd., Londor, are new available ex-stcek :— 


Enquiries also 
Solicited fer 


(1) Gam'r ll Physic 1 
La oratory  Insir.- 
ments, 


2) Dawe Precision Ele:- 
troak L.stiuments. 


3) Ta:lor Ratio Servi-- 
ing Inst.umcents. 


(4) ‘laslor Moving Co! 
Switch.o rd Instra 
chhad. 


(5) Record Porta le Am- 
m tris, Vouiwmeters, Type 3300 
Freyguemy meters 
Continuity ‘Testers, 
etc. 


Type 3(40 For particulars apply 
SHREE INDUSTRIAL & COMMERCIAL SYNDICATE LTD. 


H.O. 36 MINT ROAD 
FORT: BOMBAY 


FOR SALE FOR SALE 


1. Beilsteins Handbuch der organischen Chemie. 
New, Unused, Unsotied. All the volumes so Jar published, Original Edition 


A. Myin Work: 
All the volumes so far published. 


B. First Supplementary Work: 
Comp.ete with Subject and Formula Indexes, 


C. Second Supplentary Work: 
All the volumes so far published, 
in aii 52 volumes, Total pubiished price: RM, 7 453, 
ll. Liebig’s Annalen der Chemie. 
All the 17 volumes, No, 538-554, published during the years 1929-43. Loose 
numbers, New, Unused. Price per volume: kM. 22, 
Ill. Fierz-David : 
Grundlegende Operationen der Farbenchemie. 
6th Edition 1946; cloth, Rupees. 72-6-0° 
Please writ? to 
B. V SAMANT, Esar., M.Sc. 
RESEARCH CHEMIST 
CHOTANI BUILDINGS, PROCTOR ROAD 


BOMBAY 7 
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POTENT, 
SAFE Netto! 


AND MILD! 


ALETTOL 


Here is a powerful yet safe antiseptic and germi- 
cide with a dozen different uses. 


Irritate or destroy body tissues 


}DOES NOT Stain linen and skin 
Harm tender skins 
SAW 
For disinfecting clothes 


For disinfecting 


For cuts and wounds and rooms rushes 


brush 
As a and For an antiseptic bath 4 # or mouth 
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Burners ‘INMAG’ brands || || IMPERIAL CHEMICAL INDUSTRIES 
(India) Ltd. 


also 
MECKER’S BUNSEN 
type for types with 


intensely hot trass tubes | Applications for four Research 


flames. jo Rs. 2-10 each Fellowships in Physics (and 


Rs. 5-8 each Doz. 
Rs. 6O)- Dos. Mathematic ), Chemistry and Bio- 
logy were invited last month by 


‘ 
PETRO-LECTRIC advertisement. 
Petrol Gas Plants ° 


20; 40; 120; 250 burner capct. : 
also Electric Ovens, Thermostats The last date for receipt of 
automatic Switches. such applications, which should 


Sliding eo yp electric & be addressed to the Secreta ry, 
National Institute of Sciences 
G ansons rn. Tae of India, University Build- 


| 6 WEST VIEW ; 
| | centted, BOMBAY 14 ings, Delhi, has been extended 
| to March I5. 


T 
LIGHT AND MATTER 
BY 
B. M. Sen, M.A. (Camb.), M.Sc., F.N.I. pe 
A_ new classical theory of Light and Matter deduced from the - 
Maxwell equations and the Special Relativity Theory. If pe 
this be accepted, it will cause a revolution in modern scientific bo 
thought. If not, physicists will have to give up either the ide 
Maxwell equations or the Special Relativity Theory or both. o 
Even physicists may not accept the premises and deny the on 
conclusion. the 
rez 
Price: Rs. 2-8-0 
im) 
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MAHATMA GANDHI 


A‘ rare intervals in the history of mankind, 
there arise personalities, the wide re- 
sponse to whose teachings inspire the hope 
that man, after all, is progressing in the 
right direction. The traits of these great 
personalities are easily described. They em- 
body in themselves and typify all the lofty 
ideals of social conduct which civilised man 
cherishes at heart but often fails to. adopt 
in the normal activities of life. These great 
men are optimists having intense faith in 
the essential goodness of man, in his sweet 
reasonableness and in his eventual conver- 
sion, by precept and example, to a life of 
charitable neighbourliness. They leave the 
impress of their teachings and of their model 
lives, not merely on their own age but on 
generations to come. Such was the life of 
Mahatma Gandhi, and there is little doubt 
that he will be ranked among the great 
teachers of the world. 


That Gandhi fell at the hands of a mis- 
guided youth, moved by narrow sectarian- 
ism, is, indeed, no _ reflection on our 
civilisation, our land or our high religious 
convictions. For, in every land and every 
age, people in all grades of moral evolution 
are to be found. Their individual conduct 
cannot be generalised sweepingly as of 
the generation or of the country. During 
Lincoln’s lifetime there must have been as 
few men of his calibre as of Booth, his 
assassin. The world reaction to Mahatma 
Gandhi's unnatural end makes us believe 
that his martyrdom, even as that of Jesus 
Christ, will assure a lasting response to his 
ideal of ahimsa. And the universal venera- 
tion which he commanded in his lifetime is 
further proof that his teachings will not be 
forgotten after his death. 

In every role—as reformer, statesman, as- 
cetic and religious preacher—Gandhi was 


— 
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truly a revolutionary. Like all great revo- 
lutioanries, he was a man of paradoxes: 
it was difficult to classify his views along 


accepted lines. He claimed to be a sanata-- 


nist, but advocated the equality of all castes; 
he was a lucid thinker, but an unhesitating 
dualist in theology ; he dedicated his life to 
the economic and social upliftment of the 
masses, but unflinchingly advocated atavism 
in many fields of human endeavour; and 
finally, though the most doughty champion 
of the oppressed and the enslaved, he would 
have nothing to do with violent methods of 
emancipation. 

The most outstanding achievement of 
Gandhiji, in the field of politics, has been 
the practice of truth. To him the means 
was far more important than the end. He 
has succeeded in showing to the worid 
that diplomacy and tact can go hand in hand 
with honesty and sincerity of purpose. 

Despite differences of opinion and ways of 
thinking, all men ‘honoured him for his in- 
tense sincerity and enormous courage of 
conviction. His way of reminding the world, 
that no man has a right to possess more 
while another has less, was to lead the sim- 


ple life of the poor in all its actuality ; his 
way of asking men to be self-reliant was to 
weave his own cloth and cobble his own 
shoes; his way of preaching equality of 
men and religions was to live with them all 
in loving friendship. These demonstrations. 
simple as they were, went far towards 
the promotion of self-respect among his 
countrymen and of peace between com- 
munities. 

While India remains ever in his debt for 
his unrivalled leadership in the final phase 
of her historic emancipation, the world is 
grateful to him for the successful demon- 
stration that political disputes between 
nations can also be settled in ways other 
than war—by moral force as against mili- 
tary might or machiavellianism, a method 
which spells failure to neither party, but, 
like mercy, blesseth him that gives and 
him that receives. By this exalted method 
of persuasion Gandhiji exercised a power 
unprecedented in the history of mankind. 

Let us hope that posterity will have no 
cause to accuse the men of his generation 
that his life and teachings were lost on 
them. 


EDITORIAL NOTE 


MISSIONS ON SCIENCE AND 
TECHNOLOGY 


RECENTLY we have. read an announcement 
that the United States will soon establish 
a Mission on Science and Technology in the 
American embassy at London. The object of 
the mission is to supply interested individuals 
and commercial firms with information on the 
latest developments in such fields as organic 
chemistry, biochemistry, physics, engineering, 
biology and agronomy, and to collect informa- 
tion on British developments for dissemination 
to government agencies and scientific societies 
in U.S.A. The mission will also assist in facili- 
tating exchange of scientific personnel, develop 
and continue close personal contact with gov- 
ernment agencies and research institutions in 
the United Kingdom, and generally stimulate 
exchange of reports of scientific and techno- 


logical nature. 


Such friendly contacts between different 
countries are of obvious benefit to scientists and 
technicians as well as to the people who de- 
pend on them for their material advancement. 
The establishment of such missions is, further, 
one of the positive methods of promoting active 
co-operation in the international sphere. To 
countries like India and China, with enormous 
potentialities of economic development, the 
more technically advanced countries like the 
United States, Britain and Russia could, by es- 
tablishing such missions, give a helping hand 
and accelerate their progress. The United 
States and Russia are in a particularly advan- 
tageous position in this respect, as the agricul- 
tural industry is greatly developed in these 
countries. With their help it is clearly possible 
to cut short the period of modernisation and . 
to attain the peak of agricultural production 
and thus help in overcoming the critical short- 
age of world food supplies. We trust the Gov- 
ernment of India will take the necessary steps 
for the establishment of friendly foreign scien- 
tific missions in India. 
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IMPROVING THE POSITION OF MATHEMATICS IN INDIA* 


sgt is not to our national interest to ignore 

the fact that the position of mathematics 
in the country is far from satisfactory”, ob- 
served Prof. M. R. Siddiqi in his Presidential 
Address to the Fifteenth Biennial Conference 
of the Indian Mathematical Society. Referring 
briefly to the glorious past that mathematics 
has had in India, he dwelt on the unsatisfac- 
tory present, analysed the causes therefor, and 
offered some useful suggestions for the future. 

Recalling the past, Prof. Siddiqi said, “The 
whole civilized world acknowledges the debt 
of gratitude it owes to this great country of 
ours for its early pioneering efforts in syste- 
matic mathematics. The discovery of the nu- 
merals and of the positional notation in arith- 
metic are two of the most fundamental and 
far-reaching contributions made by this ancient 
land to the evolution of civilised society. It is 
hardly possible to calculate the innumerable 
benefits that the human race has derived by the 
use of the mathematical discoveries of our an- 
cestors in this country.” He mentioned, in 
particular, the names of Aryabhatta and Bhas- 
kara amongst the ancients and of Srinivasa 
Ramanujan of this age. 

After this very brief reference to the past, 
Prof. Siddiqi deplored the fact that, at present, 
“compared to the size and the population of 
our great country, the number of mathemati- 
cians is much too small, and the number of 
those actively engaged in research is smaller 
still”, and that “there are hardly two people 
in the country working on the same subject”. 
He pointed out that the causes for this state of 
affairs are the defects in the present system of 
education, and the tendency of Government to 
encourage only “industrial research” losing sight 
of the importance of “fundamental research”. 

“The present system of education”, said Pro- 
fessor Siddiqi, “introduces too early too narrow 


* Extract of Presidential Address delivered by Prof, 
M. R. Siddigi to the Fifteenth Biennial Conference of 
the Indian Mathematical Society, held at Waltair, on 
22nd December 1947. 


a specialisation in the secondary school stage 
itself, and the young students naturally take up 
those subjects which enable them to pass the 
examinations easily, i.e., the arts subjects, or 
subjects for which there is more or less inflat- 
ed market-value at present, i.e., Chemistry and 
Biology .... Of the students who take mathe- 
matics in the High School and Intermediate, the 
majority do so not because they are interested 
in the subject itself but because they wish to 
take a degree in Engineering or some other 
technical subject.” Students should not be ex- 
pected to cram formule and reproduce them 
at examinations, nor should the specialisation 
be of the type of “knowing more and more 
about less and less”. A system of general edu- 
cation should be introduced with due predomi- 
nance to mathematics. Reform is necessary 
even at the university stage, where “much 
valuable time and energy of the students are 
wasted in studying topics which have lost any 
importance that they once possessed”. Further, 
our educationists should appreciate the fact that 
“mathematics is woven inextricably into the 
structure of science and technology”. 

As a possible line for future research in 
mathematics, Prof. Siddiqi suggested problems 
relating to the Foundations of Mathematics as 
the suitable trend for research in this country. 
He made a rapid survey of the growth of this 
branch of mathematics, and in doing so, he 
referred to the rigour introduced by Gauss and 
Cauchy, to the “arithmetisation” during the 
19th century, and specially to the subsequent 
schools of thought, viz., the Intuitionistic school 
led by Brouvwer and Weyl, the Logistic school 
of Russel, and the Formalistic or Axiomatic 
school of Hilbert. Prof. Siddiqi hoped that this 
branch of mathematics would prove congenial 
to our countrymen, who have “a reputation 
abroad for possessing an extraordinary flare for 
abstract philosophical speculations and reason- 
ing”, and that “we may see some further deve- 
lopments in the subject in the near future”. 


SEETHARAMA SASTRY. 


SOME ASPECTS OF PURE AND APPLIED WOOD ANATOMY* 


REST wealth is one of our national assets 

endowed to us by bountiful nature. The 
towering giants of the Indian forests include 
species which yield us valuable timber. But 
in the absence of proper vetting much of this 
wealth may go to ruin. A sound knowledge 
of the interior make up of the trees is a sin 
qua non for the classification and understand- 
ing of our timber resources. Addressing the 
Section of Botany, Dr. K. A. Chowdhuri calls 
attention to the urgent need for sustained 
work in this branch of knowledge. Among the 
wide range of characters available to the 
anatomist only those that are not available are 


* Extract of Presidential Address of Dr, K, A. Chow- 
dhuri to the Botany Section, Indian Science Congress, 
Patna, 1948, 


of any use in classifying wood. Dr. Chowdhu- 
ri’s studies lead him to believe that rays em- 
bedded in fibrous tissue show a remarkable 
constancy in their shape and of their compo- 
nent cells. Equally so are the ripple marks 
formed by the rays for quick classification of 
timbers of broad-leaved trees. The plastic 
characters cannot be ruled out as criteria of 
classification, but their limit of variation re- 
mains to be determined. Dr. Chowdhuri pleads 
for more work in this direction. 

Thrown on our own resources during the 
war, we were compelled to look for local sub- 
stitutes for imported timbers. A number of 
local timbers proved excellent substitutes: the 
Indian spruce (Picea morinda) and the silver 
fir (Abies pindrow) were found to be as g 
as Sitka spruce of U.S.A. and Canada for mak- 
ing aircraft, : 
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After discussing some of his own contribu- 
tions to the subject, Dr. Chowdhuri refers to 
gum- and resin-yielding trees. 
of incision is of paramount importance. 


Here the type’ 


Variation in Stature & Cephalic Index Among Bengalee Students [ Seren 


In the absence of standardised methods, much 
waste and vital injuries are caused to the trees. 


K. V. S. 


THE VARIATION IN STATURE AND CEPHALIC INDEX AMONG 
BENGALEE COLLEGE STUDENTS* 


THE data embodied in the address were obtain- 

ed from the routine health examinations of 
the students by the Medical Board attached to 
the Students’ Welfare Committee of the Calcutta 
University during 1922-28. The anthropometric 
measurements were taken according to the 
Monaco Agreement and were arranged and 
tabulated in relation to each of the six tradi- 
tional zones of the province of Bengal, viz., 
Radha, Varendra, Vanga, Chattala, Samatata 
and Calcutta, and five caste groups of peoples, 
viz., Brahmins, Vaidyas, Kayasthas, other Hin- 
dus and Moslems. The data reflect the condi- 
tions prevalent among the rich and middle 
classes. 

The mean of the stature is fairly equally dis- 
tributed over the whole province except for 
Calcutta. There is great resemblance between 
the first three zones. The last two zones are 
characterised by a tendency to tallness and 
roundheadedness. 


~ * Extract of Presidential Address of Dr. A. Chatterji 
to the Anthropological Section, Indian Science Congress, 
Patna, 1948, 


Further elucidation of the data is made on 
the basis of a classification of the individuals 
into nine types of correlation of stature (tall, 
medium and short) and Cephalic index (doli- 
cho-, meso- and branchycephals), and the per- 
centile incidence of the different types in the 
six zones is noted. Further group differences 
in the six different zones and the zonal fluctua- 
tions in the same group on the basis of caste 
are tabulated. 

The fact that there is a great deal of ethnic 
unity and homogeneity is brought out by the 
following findings which emerge from the data. 

The medium mesocephals and medium bra- 
chycephals constitute the most predominant 
type among the Brahmins and the Vaidyas. The 
medium mesocephals predominate among other 
Hindus and the Moslems. There is consider- 
able variation in the Cephalic index among 
the Kayasthas. Dr. Chatterji, in conclusion, en- 
visages the emergence of a united people with 
close cultural and linguistic bonds. 


C. J. JAYADEV. 


BLOOD-FLUKE PROBLEM IN INDIA* 


(COMPARED with any other single group of 
parasites, blood-flukes or schistosomes rank 
foremost in undermining the health of almost all 
domestic animals in India. It is a subject in 
which both Veterinary and Medical professions 
are interested alike. Dr. Bhalerao in his Presi- 
dential Address has given an idea of the work 
that has been done in India on these parasites 
and suggested measures for their control. 
Reference has also been made to cercarial der- 
matitis of man which so far as the research 
of the author has progressed appears to be 
localised only in certain localities in India. 

As a result of the work of Montgomery 
(1906) and several other workers during the 
past three decades, seven authentically identi- 
fied species of schistosomes have been recorded 
from India, viz., Schistosoma haematobium, 
S. spindalis. S. nasalis, S. indicum, S. incogni- 
tum, Ornithobilharzia bomfordi and O. nairi. 
Of these the first one has been sporadically 
recorded from man, while the remaining six 
have been known to parasitise only the domes- 
tic animals. 

Montgomery first found Schistosoma spinda- 
lis in the mesenetric vessels of two plain cattle 
(Bos indicus) at Mukteswar and described the 
morphological features of the aduit worm and 


* Summary of the Presidential Address delivered by 
Dr. G. D. Bhalerao before the Section of Medical and 
Veterinary Sciences, Indian Science Congress, Patna, 
1948. 


their spindle-shaped ora. Bhalerao (1932) 
discovered in cattle from Bihar another variety 
of S. spindalis, in which the males had a smooth 
cuticle, whereas the males described by Mont- 
gomery had a tuberculate cuticle. It has been 
observed that alimentary infection with Schis- 
tosome cercarice occurs only in ruminants owing 
to the peculiar anatomical and physiologicai 
differences in the stomach of these animals. 
Schistosome cercariw cannot survive the normal 
acidity of the gastric content in animals other 
than ruminants. 

Fairly and collaborators developed in this 
country serological method of diagnosing bilhar- 
zia infection. As a result of numerous comple- 
ment fixation tests it has been concluded that 
the cercarial antigen of S. spindalis is of a 
group nature and can be used successfully in 
detecting infestation by S. haematobium, S. man- 
soni, S. japonicum, S. boris, S. spindalis and 
S. indicum. Pleural peritoneal and pericardial 
transudates and exudates will yield positive 
complement fixation reaction in infected ani- 
mals provided the blood shows similar reaction. 
Regarding the treatment, it has been found that 
tartar emetic is capable of curing S. spindalis 
infection in goats. The female worms are 
affected more by anthelmentics than by male 
ones. Intravenous injection of emetine hydro- 
chloride has more efficient anthelmentic pro- 
perties than tartar emetic. but is more toxic. 

Unlike other species of Schistosoma, S. nasalis 
eccurs exclusively in the nasal veins of the 
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host. Usualiy cattle and rarely buffaloes are 


. infected, but sporadic cases occur in goats. 


One case of equine infection was brought to 
the notice of the author. A thorough description 
of both the male and female parasite was first 
given by Bhalerao (1932). According to the 
available data the disease occurs in Bombay, 
Madras, Central Provinces, Bihar, Assam, 
Orissa, Mysore, Bengal and also in Burma. 
Antimony tartrate is the drug of choice for the 
treatment of this infestation. 

Prior to 1932, S. indicum was known to oc- 
cur only in the horse, donkey, sheep and camel, 
when Bhalerao (1932) recorded its presence in 
cattle and goats from various localities in 
India. Montgomery was the first to describe 
this species, later Bhalerao (1932) added mate- 
rially to the original description of this para- 
site. The life-history of this important parasite 
still awaits elucidation. 

Chandler (1926) recorded from the supposed 
human stool asymmetrical schistosome eggs 
with a subterminal spine, and assigned these 
ova to a new human species of schistosoma-- 
Schistosoma incognitum. In addition to porcu- 
pine hosts, S. incognitum parasitises dogs as 
well. 

Ornithobilharzia bomfordi was found only 
once in a plain cattle at Mukteswar by Montgo- 
mery. Along with S. spindalis, Price (1929), 
assigned this species to the genus Ornithobi!- 
harzia, remarking that some birds must have 
been the definitive host of this species and 
that bovine infection was purely accidental. 

Madaliar and Ramanujachari (1945) identi- 
fied a species from the elephant and designated 
it Schistosoma naini. On account of the anato- 
mical peculiarities of both the male and female 
worms, this species could not be retained in 
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the genus, schistosoma, and Bhalerao assigned 
it to Ornithobilharzia in 1947. 

_ There are a few records in this country of 
indigenous human schistosomiasis. Mello (1936) 
quotes one definite case of urinary bilharziasis 
in a child who showed numerous ova of S. he- 
matobium in urine and feces. Recently 
Andreasen and Suri (1945) reported a case 
where large number of ova of S. haematobium 
were detected in urine. 

From the scanty report, it would appear at 
the first sight that human bilharziasis is not 
a very serious condtion in this country. It, 
however, transpires that some molluscs in this 
country are capable of harbouring the larval 
stages of the human schistosome, S. hamato- 
bium, and this fact offers a clue to explaining 
the sporadic occurrence of the cases of bilhar- 
ziasis in this country. This need not, however, 
alarm us, for the clinical, epidemiological and 
experimental data, obtained so far, do not 
warrant the conclusion that urinary bilharzia- 
sis may become endemic in India. 

Cort (1928) was the first to demonstrate that 
non-human schistosome cercari produces the 
“swimmer’s itch”. Bhalerao recently encounter- 
ed similar conditions in men bathing in some 
tanks in the Mysore State. Examination of the 
snails from the tank revealed the presence of 
two species of cercariz. 

Bhalerao concludes by saying that schistoso- 
miasis, particularly in domestic animals is a 
very serious condition and causes considerable 
monetary loss to the stock-owner in this coun- 
try. Streuous efforts should, therefore, be made 
to control this condition. Such masures will 
not only eliminate schisosomiasis but will also 
exterminate other fluke diseases, both of men 
and animals existing in this country. 

N. N. De. 
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I. INTRODUCTION 


] ONISATION chambers and Geiger counters 
are very frequently used for detecting and 
measuring the radiations emitted by artificial 
radio-active bodies. Although ionisation cham- 
bers are easily made they are not suitable for 
measuring very weak f or y-rays, since a limit 
to the measurement of very weak radiations is 
set by the background ionisation or rather by 
its statistical fluctuations. For reliable mea- 
surements with ionisation chambers and elec- 
troscopes, the source should be much stronger 
than that required for measurements with 
counters. Moreover, ionisation chambers are 
not useful for studying nuclear isomerism and 
K-capture by the coincidence method, whereas 
Geiger counters are indispensable for such 
studies. Much work has been done and many 
papers have been published on the construc- 
tion and performance of Geiger counters. But 
often contradictory views have been expressed 
by workers in different laboratories. In con- 
nection with the investigations on the deuteron- 
induced disintegrations in the heavy elements, 


the author studied in some detail the methods 
of construction and behaviour of counters suit- 
able for measuring j-ray activities of radio- 
active products. The results of these studies 
which were carried out in the Cavendish Labo- 
ratory at Cambridge (which are not at all out- 
moded now) are presented in this article. 


2. THE MECHANISM OF EXTINCTION IN COUNTERS 


The counter is essentially an ionisation cham- 
ber in which the intensity of the electric field 
is such that a discharge does not set in spon- 
taneously but is started by the ionisation pro- 
duced by the incoming particles. The dis- 
charge thus produced is not allowed to become 
permanent, but is interrupted automatically 
after a very short time in order that the ap- 
paratus may be reset in a proper condition for 
registering the next particle. The point and 
the tube counters work on the same principle, 
although the tube counter is more sensitive 
than the point counter. The sensitivity of the 
counter is not very much influenced by the 
energy of the particles counted, 
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Fig. 1 (a) shows the electrical connections. 
of a counter and Fig. 1 (b) is a typical charac- 
teristic curve for a counter. V, is the voltage 
at which the counter begins to record impulses. 
From V min. to Vmax. the number of counts re- 
corded with a given radio-active source remains 
constant. When the voltage is increased above 
Vmax. the number of impulses increases very 
rapidly until at V. a steady discharge takes 
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(Fig. la), continuous discharge sets in as soon 
as the voltage is raised to Vmin. It has been 
shown by Werner! that if a resistance R is 
introduced in the circuit, a permanent dis- 
charge can occur only if the voltage applied 
to the counter is greater than V min. + Imin.XR 
where Imin. is the minimum current required 
for a discharge and 
counter under investigation. V».—Vmin.=(Imin xR 
gives a measure of the counting region. When 
the applied voltage lies between V. and Vmin . 
during a discharge the counter voltage falls 
below Vmin., and the discharge is interrupted. 
The voltage across the counter rises again to the 
full value of the high tension supply and the 
counter is ready for registering the next in- 
coming particle. The region of constant rate 
of counting, i.e., Vmax -- Vmin., is only a part 
of the counting region. In order to have this 
region sufficiently large, R should be of the 
order of 108 to 10° ohms. 

As is well known, the use of a very high 
resistance is rather a disadvantage in working 
with counters. Firstly the preparation of such 
resistances is not very easy. Secondly it sets 
a limit to the maximum permissible counting 
rate. After the passage of the discharge and 
the consequent fall in voltage across the 
counter, it is practically out of action for 
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is characteristic of the 
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a time t = tg + tre , where t¢ is the duration 
of the discharge and tre is the time taken 
by the counter for the voltage to rise 


‘above Vmin. so as to make the counter active 


again. The time tre, depends on R as well 
as on the capacity of the counter and is 
of the order of 10-2 sec. for R = 10® ohms. 
The net result is that particles would be 
missed from being recorded at high counting 
rates. One way of avoiding this difficulty is 
to use a special circuit suggested by Neher 
and Harper.- In this the extinction is effected 
by a valve. Another way of avoiding most of 
the difficulties is to use a _ self-extinguishing 
counter which was first developed by Trost. 
He showed that counters filled with argon and 
alcohol vapour had a reasonably wide counting 
range which was independent of the external 
resistance, and hence the resolving time could 
be made very small. 
3. CONSTRUCTION OF BETA-RAy COUNTERS 


Fic. 2, Thin-walled Geiger-Muller counter 
A=anode, C =Cathode, W = Wax seal 

Thin-walled Geiger tube counters of the 
type shown in Fig. 2 were extensively used for 
measurements of #-ray activity. A thin metal 
tube of copper or aluminium (0-1 mm. thick) 
acted as cathode. In these counters the /-ray 
has to pass through the metal wall of the 
counter before it is detected. Due to the finite 
thickness of the wall, particles of energies be- 
low a certain value would be absorbed. Such 
counters are, therefore, not useful for measur- 
ing f-rays of low energy. 

In order to measure the activity of substances 
emitting beta particles of low energy, the 
author developed some special types of coun- 


ters. The most satisfactory one is shown 
w 
Mica 
Fic. 3. Grid counter 
in Fig. 3. This type was a slightly modified 


form of that used by Dr. Feather,t The coun- 
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ter was made up of a brass tube to one end 
of which was fixed a curved bridge with a 
hole in the middle. Through this hole passed 
a pyrex tube with a bead at one end. Into 
this narrow pyrex tube was fused one end of 
a piece of tungsten wire (50 in diameter). 
The other end of this wire was attached to a 
tungsten hook through a tungsten spring in 
order to keep the central wire under tension. 
The tungsten hook was fused to a pyrex glass 
cap which was fixed to the brass tube with 
picein wax aS shown in the figure. That end 
of the brass tube which held the bridge was 
closed by means of a brass cap provided with 
a grid. A piece of thin mica film (2 cm. air 
equivalent) was stuck on the grid. With this 
arrangement the counter could be made vacuum 
tight and at the same time the beta particles 
could enter the counter through the mica win- 
dow. The pyrex glass cap was provided with 
a side tube and a glass tap for purposes of 
evacuation and filling in with gas. The counter 
was supported by means cf a 3/16” rod solder- 
ed to the body of the brass tube. The counter 
was usually mounted vertically with a stand- 
ard adapter for specimen holders fixed at a defi- 
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radio-active sources could be removed from 
under the counter and brought back again 
exactly to the same position for counting. 

Before assembly the parts of the counter were 
cleaned as follows :—The brass tube was well 
polished on the inside using the finest emery 
paper available and the dust from the inside 
was removed by running tap water under pres- 
sure through the tube. It was finally rinsed 
with distilled water and dried. The inside as 
well as the outside of the brass cap was well 
polished before fixing the piece of mica. The 
Pyrex cap was cleaned by washing it with hot 
chromic acid and finally with distilled water. 
The 50 tungsten wire which formed the anode 
was cut from a fresh spool, washed with ben- 
zene and alcohol and was heated to a dull red 
heat in a small flame. After assembly, the 
counter was evacuated and was filled with 
pure argon and absolute alcohol vapour in the 
ratio of 9:1 to make up a total pressure of 
10 cm. of mercury. This ratio was first sug- 
gested by Trost.* A counter constructed on the 
lines indicated above gave a good character- 
istic with the counting region extending well 
over 300 volts. 
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Fic. 4, Stabilised high tension unit for Geiger counters. 
R=250,000 ohms ; R,, Re and R, = one Megohm each; Rg = 2 Megohms; Rs = 25,000 ohms (variable), Rg 
= 15,000 (variable) ; Rz = 50.000 ohms; R,=100,000 ohms; Rg, Rio, Rig = each one Megohm ; R,,; = 400 
ohms ; Cy,C3, Cg, C5 = eachO-l Cy = uF. To, Ti, Tz ani Ts = output terminals. 


nite distance from the former. The specimen 
holders were made of brass and were of the 
same standard size. They were provided with 
standard cups for holding the radio-active sam- 
ple. The whole arrangement was such that the 
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4. HicH Tension UNIT 
A stabilised high tension unit with the out- 
put varying from 0 to 1,500 volts forms an 
integral part of any counting system using a 
Geiger counter. any circuits using vacuum 
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tubes for stabilising the output voltage have 
been described in the literature. The circuit 
adopted by the author for the construction of 
the stabilised high tension supply was the one 
suggested by Lewis.5 It is shown in Fig. 4. 

It is a slightly modified form of Street ard 
Johnsons’ circuit.6 The stabilisation of the 
output voltage was effected by a _ pentcde. 
R, was the standardising resistance. This, in 
conjunction with the bias battery, could be ad- 
justed to give 1 mA. stabilised current so that 
each step on the range switch was equal to 
250 volts and the control resistance, R,, R» or Rz 
also covered about 300 volts. Stabilisation was 
made by adjusting R,. The stabilising action 
could be tested by changing the input volts by 
varying the test stabilising resistance R,, while 
measuring the output with an_ electrostatic 
voltmeter. The high tension supply was pro- 
vided with three tappings coming from the 
three control resistances, R,, R. and R,. This 
was quite useful for doing work on double or 
triple coincidence. Three counters could be 
supplied with the necessary voltages from the 
same set, provided the operating potentials did 
not differ from one another by more than 250 


volts. 
5. AMPLIFIER 
The counter was coupled to a single stage 
amplifier as shown in the accompanying 
Fig. 5. The amplifier was both a single stage 
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ses were resonably sharp with an average re- 
solving time of 10-4 sec. The resolving time 
of the whole counting system was determined 
by the well-known coincidence method. ‘Two 
identical counters were connected to two valves 
of the amplifier mixer circuit and two separate 
sources were placed under the counters. The 
two counters were well protected from each 
other so that the electrical impulses from one 
did not influence the working of the second 
one. The number of counts registered by each 
counter was recorded first and then the acci- 
dental coincidence rate was determined with 
and without the sources under the counters. 
The finite resolving time t of the counting set 
was calculated from the formula,? 
A=2N,N,7 + ¢, 

where A is the number of chance coincidences 
per sec., N, and N, are the number of counts 
per sec. recorded by each counter separately 
and c is the number of coincidences due to pene- 
trating radiations alone. The chance coinci- 
dence rate A was determined for various values 
of N, and N., and the finite resolving time t 
was evaluated from the above formula after 
eliminating c. The resolving time was less 
than 10-4 of a second. 

7. EFFICIENCY OF THE COUNTING SYSTEM 

Before using any counting system consisting 
of a Geiger counter, amplifier and the scale of 
eight for quantitative measurements, it is neces- 
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Fic. 5, Amplifier and Rossi mixer circuit for Geiger counters. 
R = 10 Megohms; R, = 2 Megohms; Ks = 30,00) ohms; Co = 5044 F; Cy + Ce = 0-01 BF. 


amplifier and a Rossi mixer circuit useful for 
coincidence work. It was mainly used as a 
single stage amplifier keeping the grids of the 
second and third valves heavily biased. The 
output from the amplifier was fed on to the 
discriminator of a thyratron scale of eight cir- 
cuit. 
6. RESOLVING TIME OF THE COUNTING SET 
The nature of the impulses produced in a 
good counter constructed as per details given 
in Section 3, was visually examined with the 
aid of a cathode-ray oscillograph. The impul- 


sary to determine its overall efficiency. The 
efficiency of the recorder system used by the 
author was estimated by feeding in a known 
number of counts having a random distribu- 
tion. Seven different capsules were taken, and 
into each was put some uranium oxide suffi- 
cient to give about 100 counts per minute. 
These capsules went into’ specified holes 
in a specimen holder which were marked 
3 Capsules, when used, were 
placed in their respective holes and counts 
given by each individually were determin- 
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ed. The calibrated sources were then used 
in combination and the sum of the individual- 
ly determined values was taken as the true 
input. In this method the sources were so weak 
that the counting losses from any one source 
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were assumed negligible. Table I gives the 
experimental and the calculated values of the 
counts. The error for the sum was calculated 


from the formula e= (e;? + e,?)% where e, and 
e, were the errors in the two sets of counts 
when measured individually. 

As would be evident from .the table, for 
counts up to 900 per min. the efficiency of the 
counting system was very nearly 100 per cent. 

The method was extended to higher counting 
rates. The seven capsules were filled with 
uranium oxide, each sufficient to give about 900 
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Fic. €. Characteristic of a Geiger counter 


counts per min., and the experiments were 
repeated. It was found that with the counting 
system used by the author, the losses became 
appreciable when the number of particles count- 
ed exceeded 2,000 a min. The counting effi- 
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ciency steadily decreased and at 5,000 particles 
a min. tke efficiency was about 95 per cent. 
When the number exceeded 7,000 a min., the 
mechanical meter attached to the scale of eight 
unit got jammed. The low efficiency of the 
counting system was due to the fact that the 
mechanical meter used was a very old and 
heavy one. 
8. COUNTER CHARACTERISTIC 

A large number of counters of tke type 
shown in Fig. 3 were constructed. The char- 
acteristic of a good one is reproduced in Fig. 6. 
Curve a represents the total counts, curve b the 
natural of the counter and curve c the net 
counts due to the radioactive source alone. 
Uranium oxide was used as a standard source. 
As would be evident from the curves, this 
counter had a flat portion extending from 950 
to 1,250 volts over which the number of counts 
recorded remained constant. While taking 
measurements, this counter was usually worked 
at a potential of about 100 volts above the 
starting voltage. The counters with mica win- 
dows had a natural count varying from 20 to 
40 per min. In most cases the natural was not 
affected by bringing a strong source for mea- 
surement. In order to check whether the coun- 
ter was behaving properly, the natural of the 
counter and also the strength of a standard 
uranium source were measured at frequent 
intervals. The characteristics of counters with 
mica windows, if properly made, remained 
satisfactory for periods extending over a year 
or more. 

The effect of the partial pressures of argon 
and alcohol on the counter characteristic was 
studied and the best characteristic was obtain- 
ed when the partial pressures of argon and alco- 
hol were in the ratio of 9:1. The value of 
the quenching resistance was found to have 
no appreciable effect on the characteristic of 
a counter filled with argon and alcohol, al- 
though it affected the size of the pulse trans- 
ferred to the amplifier. These resuits were in 
accordance with the observations reported by 
Trost? and Curran and Petrzilka.8 It was found 
that if the pyrex glass cap was replaced by a 
cap of soft glass, spurious pulses were recorded 
due to electrical leaks. 

9. Sort §-Ray CouNTERS 

Radioactive isotopes having very long periods 
are in general very weakly activated, and the 
rediations emitted by them are often very soft. 
An ordinary counter in which the part cles 
have to pass through a mica window of thick- 
ness equivalent to about 3 cm. of air, before 
entering the counter is not very efficient for 
detecting and studying the soft radiations -mit- 
ted by weak radioactive bodies. A special type 
of counter suitable for the study of the soft 
8-ray spectra was constructed by Libby and 


~— Lee.) Two types of soft counters of simple 


design were constructed by the author, one of 
which was used for detecting and measuring 
the half periods of radioactive isotopes, while 
the second was employed for tre mea-uvemont. 
of absorption in aluminium of the radiations 
emitted. In both the types the active sub- 
starce was placed inside the counter. 

The counter of the first type is shown in 
Fig. 7. It is substantially the same as that 
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shown in Fig. 3. Instead of the grid cap it 
was provided with a glass collar and a ground- 
in stopper which carried the specimen holder. 
After inserting the active substance into the 


FIG. 7. Soft f-ray counter. S = specimen holder. 


counter, it was evacuated and filled with the 
required ‘amount of argon and alcohol. The 
absorption was almost negligible inside. In a 
counter of this type the natural characteristic 
had to be determined beforehand. After insert- 
ing the substance and filling the counter with 
argon and alcohol, the counter potential was 
set at the predetermined value, and the activity 
was measured. The chief drawback in counters 
of this type was that the natural, the counts 
due to some standard source and the counts 
due to radioactive sample under examination 
could not be measured simultaneously without 
opening the counter, evacuating and filling it 
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The defect mentioned above was, however, 
eliminated by adopting the following modifica- 
tion in the construction of the counter. The 
counter part was housed on a side tube attach- 
ed to the middle portion of a wide glass tube 
about 9” long. One end of this tube was drawn 
out and fused, while the other end was closed 


by means of a rubber stopper. A steel rider’ 


slided along a rod which was fixed axially in- 
side the wide glass tube. The rider was four 
inches long and at its two ends were fixed two 
specimen holders, one for the radioactive sam- 
ple under investigation and the other for a 
standard source. The rider could be moved 
along the rod by means of an electromagnet. 
By placing the rider symmetrically below the 
counter, its natural was determined. The relia- 
bility of the counter was checked by taking 
measurements with the standard source at fre- 
quent intervals. 

For absorption measurements of very weak 
radiations either soft f-rays or soft X-rays, 
the counter shown in Fig. 8 was developed by 
the author. The counter part was similar to 
that shown in Fig. 2 with the difference, name- 
ly, that the cathode cylinder was made of fine 
copper gauze. The counter was mounted hori- 
zontally inside a pyrex bell-jar. The glass cap 
of the counter was fitted into the side tube 
which held the counter in position. The radio- 
active preparation was placed inside a speci- 
men holder, S, which was fixed to the stop- 
cock. Aluminium absorbers were mounted on 
a drum which was provided with sufficient 
number of apertures. The drum was capable 
of rotation by means of a handle, H, which 
could be operated from outside. A paper scale 
was fixed on the drum and a mark was made 
on the top of the bell-jar. By turning the 
handle, H, and noting the position of the mark 
on the scale, any particular absorber could be 
brought over the source. One of the absorbers 
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Fic. 8 Demountatle soft f-ray counter. A anole, C = cathode; =drum containing the absorbers: 
S = specimen holder and H = handle for rotating the drum. 


every time with alcohol-argon mixture. It 
was found that if sufficient care was taken in 
letting in dust-free air and if the counter was 
not unduly exposed to the atmosphere, the 
natural as well as the characteristic of the 
counter could be reproduced within the limits 
of experimental error. 


was of lead with a thin aluminium foil over 
it. The thickness of the lead foil was such that 
it was capable of effectively cutting off soft 
X-rays and the aluminium foil over it would 
absorb the photo-electrons ejected from the lead 
absorber. The specimen holder was in the form 
of a tall cylindrical box and the size of the 
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FIG, 9. Charuwcteristic of a demountable sott B-ray 
counter, Cir les—when the counter was first assembled 
Crosses— after two months of ure, 
drum was such that the absorbers formed a 
cover for the specimen holder. This prevented 
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the particles emitted by the radioactive source 
getting away through the sides and finally 
finding their way into the active region of the 
counter and giving spurious results. The cylin- 
drical form also helped to canalise the particles. 

A counter constructed on the lines indicated 
above worked quite satisfactorily and its char- 
acteristic is shown in Fig. 9. This counter was 
successfully used for measuring the absorption 
in aluminium of the soft electrons emitted by 
the 6-7 hr. and 1 year cadmium isotopes. 
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TTT-CURVE DATA AND THEIR APPLICATION 


G. P. CONTRACTOR 
(National Metallurgical Laboratory, Council of Scientific and Industrial Research) 


SINCE the publication of the original paper 

by Davenport and Bain! in 1930 much 
interest has been shown by metallurgical work- 
ers in the study of isothermal transformation 
of austenite. Investigation on the effect of 
alloying elements and the nature of austenite 
on the position of the S-curve have added to 
our knowledge of the mechanism of the kine- 
tics of the transformation in austenite. The 
original steels investigated by Davenport and 
Bain! gave curves of such a shape as to sug- 
gest the term S-curve for this type of iso- 


thermal transformation. Since then, alloy 
steels have been investigated in which there 
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Fig. 1, Isothermal transformation Curve for S, A. E. 
2340 steel (Ref. 6), 


are three temperature ranges of rapid transfor- 
mation, instead of two as on the plain carbon 
steels, and those are not in any way suggestive 
of the letter ‘S’. Figs. 1 and 2 respectively 
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Isothermal transformation curve for S. A, E. 
4340 (Ref. 6). 


show these two types of curves. The term 
“isothermal transformation diagrams” and 
“TTT-curves” (time-temperature-transformation 
curves) also have the same meaning as the 
term S-curve. The term TTT-curve has peen 
adopted in this contribution. 

This paper is prepared with a view to assem- 
bling important features on TTT-curves and their 
applications and interpretation. The purpose 
has been to indicate its applicability in heat 
treatment of steels, 


FIG. 2. 
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DETERMINATION OF TTT-CurRVES AND THEIR 
CHARACTERISTICS 

The TTT-curve for a steel records the time 
taken for the beginning and ending of the de- 
composition of austenite at any sub-critical 
temperature. Due to the fact that a wide range 
of times are required, it is necessary to plot 
the results with a logarithmic time scale and 
linear temperature scale. so that dctails for the 
short periods can be clearly indicated. 

A TTT-curve may be determined in various 
ways. The methods that have been employed 
include microscopic and dilatometric determi- 
nations,! electrical resistivity,2 and magnetic 
induction measurements.’ Of the methods men- 
tioned the microscopic yields data which are 
easily interpreted. The method consists in 
(a) transforming small steel samples _ into 
austenitic condition, (b) transferring them to a 
liquid bath maintained at a temperature under 
study for various lengths of time, and (c) quen- 
ching to room temnerature. The samples are 
then polished and etched for microscopic exam- 
ination which indicates when visible trans- 
formation has taken place. The untransformed 
portion of austenite left over at tre end of the 
time in the liquid bath is transformed to mar- 
tensite by quenching to room temperature. A 
partially transformed sample would thus con- 
sist of a mixture of a*product characteristic of 
the holding temperature and some martensite. 


Log Time 


FIG. 2. Modified TIT-Curve Fu'l lines represent 
pei cert. a ste: ite tran:f (Ref. 5). A- \u-tenite; 
M-Martinsite, 

The original TTT-curve of Davenport and 
Bain! suggested that the products of transfor- 
mation of austenite could result isothermally. 
However, the work of Greninger and Troiano* 
indicates that the change of austenite to mar- 
tensite could not ke an isothermal reaction but 
occurred instantaneously on cooling below a 
certain temperature known as “M” point. <Ac- 
cordingly, the presentation of the lower part of 
the TTT-curve (Fig. 3) had to be changed, as 
suggested by Cohen. Since the work of Daven- 
port and Bain many investigators®.7.5 have stu- 
died steels by the isothermal method. 

Factors INFLUENCING THE POSITION OF 
TTT-CurvE 

Certain precautions are essential in the ap- 
plication of data from TTT-curve. ; 

For a steel of given chemical composition the 
outline of the TTT-curve can vary over a wide 
range, dependent upon the condition of auste- 
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nite prior to quenching. The condition of the 


’ austenite in relation to hardenability can be 


defined in terms of the “as quenched” austenite 
grain size and the degree of solution of the 
carbides. Roberts and Mehl® in their paper on 
the influence of inhomogeneity of austenite on 
the rate of austenite-pearlite reaction have 
shown that the urdissolved carbides not only 
reduce the effective carbon content, but also 
work as nuclei for the formation of pearlite. 


The influence of undissolved carbide on the 
position of the curve is illustrated in Fig. 4. 
25} 
20 
95% 
630 
230 


ire. Scores 


Fic. 4, TTT-curves for reaction from homogeneous 

austerite are sh own by piir of .urves at right, anu from 

aastenite coitiising nlissolvea caroide are shown by 

the pair of curves at efi. Thes-c rvcs are for eutectuil 
stec! (Ref. 18). 


The effect of alloying elements on the iso- 
thermal portion of TTT-curve was studied by 
Davenport® in 1939. It was observed that all 
the common elements studied, except cobalt, 
shifted the TTT-curve toward the right. The 
influence of alloying elements on the “M” point 
(Martensite transformation point) has been 
determined by Greninger,!® and by Payson and 
Savage.!! The latter suggested the following 
equation to determine the effect on “M” point: 
M (° F) = 930-570 C-60 Mn-50 Cr-30 Ni-20 Si- 
20 MO-20 W, where the elements are given as 
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Time in Seconds (Logerithmit Scale) 
Fic. 5. Schemit'c representation of relation between 


cooling rate anc temp:ratuwe of initial transtormation . 
for carbon stecl (Ref. 6}. 


Astebee 
Ae, 
Pp 
\ 
A 
% 

| | | 
— 
Beg of TransFormatio 

Bone! $15-Meotum Peerite 
4 Pearlite Forms Here 
Bi Fine Pearlite-Rockwell C- 
ian Does Not 
— Success/ui Quench A 

| |_| 


No. 2 ] 
Feb. 1948 
per cent. by weight. Although the equation is 
not precise, the results obtained in most in- 
a are satisfactory for practical applica- 
on. 

It is important that, in order to apply quan- 
titatively the isothermal data, the steel should 
undergo transformation at constant temperature 
so as to satisfy the conditions under which the 
original diagram is prepared. Further, the 
engineer must ascertain that the condition of 
austenite and chemical composition are identi- 
cal with those of the steel from which the iso- 
thermal curve is determined. 

DIAGRAMS 

For practical purposes the engineer should 
be able to predict the transformation pvoducts 
that will be obtained on continuous cooling of 
the work. This necessitates a relationship be- 
tween isothermal transformation data and the 
continuous cooling data. A schematic cooling 
diagram showing the structures produced by 
several cooling rates is shown in Fig. 5. 

The diagram indicates the changes of steel 
S.A.E. 2340 whose TTT-curve is shown in 
Fig. 1, in which either pearlite or martensite 
is produced, dependent upon the critical cool- 
ing rate. In this case no bainite is formed as 
it is sheltered by “nose” (point where the tan- 
gent to the beginning line of the TTT-curve is 
parallel to the temperature axis). In high alloy 
steels, however, it may be possible to exceed 
the critical cooling rate in the pearlite range 
and yet cut the second “nose” as shown in 
Fig. 2 during subsequent cooling, so that some 
bainite may be formed. 

Grange and Kiefer!2 developed an empirical 
method of deriving a continuous cooling trans- 
formation diagram from the conventional trans- 
formation data (Fig. 6), and showed that the 
calculated curve agreed closely with experi- 
mental data obtained on continuous ccoling. 
Grange a-d Kiefer made the following two 
basic assumptions : 
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F1G. 6. Diacram showirg a portion of the isothermal 
transform: tion figur- for plain carbon eutectoid steel 
anla con-tint co ling rate of 50 deg. F. per second 
plotted from Ae temp-rature (Ref. 12. This diagram 
illustrates the steps involved in the method for relat- 
ing transformation on cooling to the i-oth:rm i figure. 

(1) That “the extent of transformation of the 

austenite at the instant it cools to the 
intersection point (Fig. 6) is not sub- 
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stantially greater than it would have 
been if quenched instantly to Tx; 
other words, some additional cooling 
time will be required before any mea- 
surable transformation occurs, in all 
cases of practical interest.” 

(2) That “en cooling through a limited tem- 

perature range, for example, T, and 
To, we amount of transformation is 
substantially equal to the amount indi- 
cated by the isothermal diagram at the 
moon temperature % (T,+To) after a 
time interva! I,-I,x.” 

Assump.u.ion (1) implied that when the work 
cooled to point X (Fig. 6), austenite has hardly 
decomposed, so that ‘+ is necessary to hold “t 
this temperature T, almost as long as I,. This 
condition is, however, more nearly approac:.ed 
with decreasing slope of the upper position of 
the isothermal transformation figure and with 
the fall in cooling rate.'% 

Assumption (2) is also strictly applicable 
when the period of nucleation is independent 
or varies as the first power of the tempera- 
ture. Experience has shown that the assump- 
tions are justifiable as the method gives satis- 
factory results. 

One of the salient features of the above 
method of deriving a continuous cooling trans- 
formation curve is that all times are recorded 
from the A temperatures, since only the under- 
cooling of austenite is effective in starting 
transformation process. Times after passing the 
Ae. are used for consolidating the transforma- 
tion of pro-eutectoid ferrite or carbide; and 
times after passing the Ae, when considering 
transformation of pearlite or bainite. Diagram 
of S.A.E. 4340 prepared after Grange and Kiefer 
is shown in Fig. 7. 
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FIG. 7. Diagram showing austenite transformation 
on cooling at constant rate in S.A. E. 4340 steel (Ref. 
12). was derived from isothermal data. 


Steinberg!? also developed a method of 
deriving cooling diagrams from _ isothermal 
transformation diagrams. Steinberg’s method is 
more theoretical and takes into consideration 
the induction period of nucleation at all sub- 
critical temperature levels whereas in the 
Grange and Kiefer method the nucleation 
periods are taken into account from the point 
where the cooling curve intersects the TTT- 


urve. 
In addition to giving a satisfactory answer to 
cuctenite transformation on continuous cooling, 
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TTT-curve introduced many new methods of 
heat treatment, or variations of older ones, 
which are briefly surveyed. 
AUSTEMPERING 

Austempering is applied when bainite is 
desired in a low alloy high carbon steel. The 
steel is quenched from austenizing tempera- 
ture in a liquid salt or metal bath maintained 
at some sub-critical temperature. It is import- 
ant to bear in mind that the cooling velocity 
of the piece must be great enough to miss the 
“nose” of the TTT-curve (Fig. 8), thereby 


AUSTENITE (STABLE) 


TEMPERATURE 


= 


TIME (LOG SCALE) 


Fic. 8. Schematic diagram illustrating austempering 
(Ref. 19). 


avoiding the formation of very fine pearlite. 
The work is kept immersed in this constant 
temperature bath until transformation is over. 
Although the work could be austempered at 
any temperature in the bainite zone, that is, 
just below the “nose” of the TTT-curve to the 
“M” point, the superiority in toughness of aus- 
tempered’ structures over quenched-tempered 
structures of the same hardness is obtained only 
on the range of about 395 to 595 Vickers pyra- 
mid hardness (Rockwell “C” 40 to 55). 

The above method is applicable to small sec- 
tions as they could be cooled rapidly enough 
to avoid formation of pearlite at the centre. 
When alloying elements are added, the “nose” 
of the TTT-curve is shifted to the right result- 
ing in increased transformation times in the 
bainite range. This restricts the amount of 
alloying elements that can be added for econo- 
mical operation. 

Attempts have been made to increase the size 
of the work that can be successfully austem- 
pered. One of the methods is to withdraw heat 
rapidly by quenching the section for a very 
short interval into oil or water at room tempe- 
rature, before transferring to a liquid lead or 
salt bath. The main objection to this method 
is that deleterious stresses are developed. An- 
other method proposed by Elmendorf!‘ consists 
of cooling the whole work to a definite tempe- 
rature below the “M” point to produce a cer- 
tain amount of martensite throughout the work, 
and re-heating to a sub-critical temperature to 
transform the remaining austenite and temper 
the martensite. The structure produced com- 
prises a mixture of bainite and tempered mar- 

ite. 
MARTEMPERING 

Martempering was developed by Shepherd!® 
and is designed to minimize the development 
of internal stresses on quenching large objects, 


_ The process (Fig. 9) consists in first quench- 
ing the object at a rate greater than the critical 
to a point slightly above the “M” point and 


AUSTENITE (STABLE) 


TEMPERATURE 


MARTENSITE 


Time (100 scare) 
FIG. 9. Schematic diagram illustrating mar tempging 
(Ref. 19). 


held there until thermal gradients vanish. The 
object is then allowed to cool in air. Such slow 
cooling minimizes the thermal gradient, so that 
martensite forms evenly throughout the object. 
The percentage of martensite developed depends 
upon the degree of cooling below the “M” point. 
If products other than martensite are to be 
avoided the work should be held above the 
“M” point for a period shorter than “t” at tem- 
peratureTz. For developing proper hardness 
the object can be tempered further. 
ISOTHERMAL ANNEALING 

Isothermal annealing was comprehensively 
Payson!6 and is schematicaily shown 
in Fig. 10. 


AUSTENITE (STABLE) 


AUSTENITE 
(umsTamie) 


S_TeMPERATURE 


MARTENSITE 


rime (106 
FIG. 10, Schematic diagram illustrating isothermal 
annealing (Ref. 19). 


_ This process enables a considerable saving of 
time and is economical. For instance, anneal- 
ing cycles of steels possessing high harden- 
ability are so long that the treatment sometimes 
becomes uneconomical. A study of TTT-curve 
will, however, show that generally there is a 
minimum time for complete transformation at 
about 1200°F. It is, therefore, obvious that 
annealing at this optimum temperature can be 
carried on by isothermal transformation with 
less time and expense. It is important that this 
temperature range of minimum transformation 
time is sometimes very narrow, and must 
therefore, be determined with great care. The 
microscopic method is suitable for this deter- 
mination, 
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It may further be pointed out that variation 
in early structures and austenizing treatments 
shift the TTT-curve so that the optimum tem- 

ature of transformation may vary apprecia- 
ly for any steel. Therefore, laboratory deter- 
minations of TTT-curves should be undertaken 
on material under identical conditions of early 
structure and austenizing as employed in the 
lant. 
Despite the simplicity of TTT-curve, it must 
be remembered that this curve is always deter- 
mined under specific conditions. According to 
Mehl!8 the following factors affect the position 
of TTT-curve :— 

1. Variations in grain size. 

2. Variations in composition. 

3. Variations in carbide solutions. 
Any variation in the above conditions must be 
accounted for in applying the data. 
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EFFECT OF AFTERNOON HEAT LOWS ON WINDS AT LOWER LEVELS 


Ss. L. MALURKAR 
(Poona) 


HE question of diurnal variation on surface 
winds has been discussed elsewhere.! Men- 
tion was made of the large variation of winds at 
Ahmedabad on many days in winter even in 
upper air. On many mornings in late winter, 
the upper winds at Ahmedabad are N.W. or 
N.E., and have a speed of nearly 30 m.p.h. up 
to about 1-5 km. above m.s.l. But in the after- 
noon the wind speed drops down to as low a 
value as 5 m.p.h. An explanation can be easily 
given once the fact is known. When one of the 
low pressure areas of a western disturbance is 
approaching Kathiawar or south Rajputana, the 
seasonal high pressure area to the west of 
Ahmedabad gets intensified and gives rise to 
strong winds with some northerly direction. 
The strength of the seasonal high diminishes 
with height at the place. The more northerly 
low pressure areas of the western disturbance 
also limit the extent of the high pressure area. 
The vertical extent of the strong winds is, 
therefore, limited by the above considerations 
to about 1-5 km. The intensification of the 
high pressure leads to clear afternoon skies 
giving full play to solar heating. A low pres- 
sure area due to this solar heating is super- 
imposed in the afternoons diminishing the 
strength of the high pressure area, and conse- 
quently the strength of the upper winds. The 
vertical extent of the heat low is also of the 
same order as 1-0 to 1-5 km. so that the diur- 
nal variation of upper winds is most marked 
in this layer. 

An equally remarkable diurnal variation can 
be observed at Mandalay in Upper Burma, in 
the clear season, ie., in the non-monsoon 
months. The upper winds up to about 1-5 km. 
show in the mornings large southerly compo- 
nents, But in the afternoons the southerly com- 


ponent diminishes very considerably. Some- 
times even a small northerly component may 
actually be seen. The following table is based 
on an average of five to six years. 
TABLE I 
Components from South (miles per hour) 


March | rl | M 
Height Ap’ | ay | October 
M| A | | A|M| A 
0-5 km. 5-8) 7-8 —1- 
1-0 km. 56 2-918. 5-6 
M— Morning. A-— Afternoon, 


The approximate location of the semi-perma- 
nent low pressure areas was derived from con- 
sidering the fact that the low pressure areas 
are regions of upward convection. In the sunny 
afternoon near the hills or uplands, instead of 
the Katabatic winds uphill currents of Ana- 
batic winds occur.!. In the uplands or near 
the hills, the afternoon convection or upward 
air motion is greater than in the neighbouring 
plains. In other words, the uplands or hills 
behave as areas of low pressure. It is well 
known that the reduction of barometric pres- 
sure to the sea level or the neighbouring plain 
level shows on sunny days a relative low pres- 
sure area over the hills or the uplands. It may 
be thought that the effect of this has little sig- 
nificance. The winds at upper levels are deter- 
mined not only by the pressure gradient but 
by the density of air which is dependent on the 
temperature distribution. The apparent low 
introduced by reduction of barometer is also 
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due to the deviation of the temperature distri- 
bution from an assumed value. When it is 
possible to work out these equations more rigo- 
rously, one can confidently expect that these 
apparent low pressure areas in the afternoon 
have their value in determining the winds. 

Because of the orography of Upper Burma, 
there should be a semi-permanent low pressure 
area west of Mandalay as a feature in the dry 
season. As an afternoon effect a low pressure 
area should be superimposed due to Shan 
Hills. This superimposed low pressure area 
would be to the east of Mandalay, and 
would give rise to northerly winds which dimi- 
nish the southerly components feund in the 
mornings. 

A further application of the afternoon low 
pressure areas over the hills can be made to 
explain the “Sea Breeze” to the east of Western 
Ghats in Peninsular India. Rice, in the Gazet- 
teer of Mysore, mentioned long ago that sea 
breeze blows at Shimoga. It is known to oc- 
cur in Hassan and Belgaum districts. Rama- 
nathan* studied the sea breeze at Poona, but 
gave no explanation for its penetration so far 
from the coast. 

It is generally considered that the sea breeze 
is due to differential heating of coastal land and 
sea. It is supposed to flow across the isobars 
for a distance not exceeding 15 to 20 miles in- 
land. The depth of the sea breeze is also not 
great. But the places east of the Western Ghats 
are much farther away. There is a high range 
of hills with an average height of 2,000 to 3,000 
feet Letween the sea and these places. One 
would have thought this as an _ obstruction 
across which the sea breeze would not pene- 
trate. The sea breeze does not penetrate so far 
inland in the flat coast north of Bombay. 

The author pointed out! that the wind at a 
place near the sea or hills is the resultant of 
the synoptic wind, i.e., wind due to the prevail- 
ing circulation of the day and the effects of sea 
and land breezes, Katabatic (down hill) and 
Anabatic (up hill flow) winds. The sea breeze 
which. flows across the north Konkan coast is 
accelerated by the heat low lying adjacent to 
the Ghats. Once the isobaric picture has been 
drawn carefully and completely, the idea of 
orography or the hills obstructing the flow 
should not again be considered. At the obstacle, 
the equations may not prove correct. But on 
either side of the obstacle or the range of hills, 
the wind given would be correct (cf. barrier 
equations in hydrodynamics and other similar 
subjects). The sea breeze which is accelerated 
by the heat low would blow much further in- 
land than if the low did not exist. Because of 
momentum gained the wind would cross the 
central axis of the low due to the Western 
Ghats, until friction and pressure gradient 
against it wipe it out. 


For the occurrence near the hills, it may be 
argued also in a slightly different and more 
easily understandable way. The sea breeze that 
reaches the foot of the hills on the western side 
of the Ghats is carried along with the uphili 
wind (Anabatic wind) to a higher height and 
allows the stream to cross the Ghats. As the 
time of maximum temperature is usually past 
by the time the wind reaches the tcp of the 
Ghats, the resultant wind flows down on the 
eastern side till its momentum is exhausted. 
There is absolutely no dimerence between this 
and the statement in tke last paragraph, ex- 
cept that of a physical picture. 

It is possible that the above offers an expla- 
nation to the strong westerly winds which blow 
in the summer afternoons in the plains of the 
United Provinces and the adjoining regions. 
At other hours, the wind strength dies down 
considerably. The morning isobaric picture is 
an increase of pressure to the north extending 
to the plateau of Tibet. Even in the afternoon 
charts, the pressure increases towards the north 
in the plains of the United Provinces. In fact, 
there is an afternoon heat low over the Penin- 
sula. Due to the latter, one should have ex- 
pected the winds to have some easterly direc- 
tion. The fact tHat the winds tlow W. or W.N.W. 
shows that in the summer afternoons, an ap- 
parent low must be forming and being super- 
posed to the north of the United Provinces. As 
in the case of the Shan Hills. the apparent low 
must be forming over the Himalayas and the 
Tibet. The reasons for the formation of the 
low must be the same as before. The uphill 
currents must give the effect of a low, or the 
pressure and temperature distribution must 
both be responsible for the effect on the wind. 
The reduced barometer readings of Roorkee 
show a higher pressure than the corresponding 
values for Dehra Dun on summer afternoons 
though, in the mornings, the opposite is the 
case. The stations are chosen near each other 
so that only diurnal effects are shown up. An 
analysis may be made to divide the winds into 
one due to pressure gradient and the other due 
to the temperature gradient (Thermal winds) 
after laborious investigations. The picture in 
this paragraph is simple and can be applied in 
other similar cases. A confirmation of the 
above can be seen when there is a western dis- 
turbance passing at a more northerly latitude, 
the afternoon winds in the United Provinces 
are stronger than usual. 


1. Tech. AN cte New 39, Jndian. Met. Dept., 1945. 
2. —, No. 29, /hid., 1945. 3. Sci. Notes, Indian. Met. 
Deft., 1931, 3, 131. 

Note.— The cost of printing this article has been met 
from a generous pgrant-ir-.id from the Indian Council 
of Agricultural Research, New Dclhi. 
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THE HOTTER THE SUN, THE COOLER 
THE EARTH 


Ir has been known for a long time that the 
average temperature of the earth as a whole 
varies inversely as the frequency of sunspots. 
Humphreys! has expressed this fact by the 
paradox: “The hotter the sun, the cooler the 
earth”. Although he? has indicated an expla- 
nation, he! concludes that the cause cannot be 
determined without further observation. 

The author*® has studied the relationship be- 
tween the average annual sunspot numbers and 
the pressure distribution in the neighbourhood 
of South America during April and May. He 
assumes a sine-curve to represent the normal 
latitudinal distribution of pressure and finds 
significant correlation (5 per cent. level) be- 
tween sunspots and the amplitude of the curve. 
He finds that the amplitude of the normal pres- 
sure profile in the South Atlantic decreases with 
increasing sunspots. Since a strengthening of 
the meridional circulation should increase the 
convection and subsidence near the equator 
and in the horse-latitudes respectively, and 
hence increase the pressure gradient from the 
equator to Lat. 30°, a decrease in the amplitude 
implies a weakening of the meridional circula- 
tion. Again, since a decrease in the amplitude 
of the pressure profile means a decrease in the 
pressure gradient between the high pressure 
area at Lat. 30° and the low pressure areas 
at the equator at Lat. 60°, that also implies a 
weakening of the westerlies of the higher lati- 
tudes and the easterlies of the equatorial zone. 
But a weakening of the easterlies near equator 
means an increase in the absolute wind strength 
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in that region. Therefore during sunspot 


maxima (i) the meridional circulation weak-' 


ens and (ii) the energy of the atmosphere is 
increased in the equatorial zone and decreased 
in the higher latitudes. It could be easily seen 
that (i) and (ii) are mutually balancing fac- 
tors in the general atmospheric circulation. 

Now, during sunspot maxima the meridional 
circulation weakens and, therefore, the trans- 
port of heat to higher latitudes becomes less. 
Hence there should be excess of heat in the 
equatorial zone and less of it in the higher lati- 
tudes. This effect is already noticed to co-exist 
even from a consideration of variation of the 
amplitude. The excess of heat that should thus 
be available in the equatorial zone will streng- 
then the zonal circulation (absolute wind velo- 
city increases) as well as increase convection 
in the region. The latter will increase the 
cloud amount and ward off insolation. Thus 
due to a weakening of the meridional circula- 
tion during sunspot maxima, the temperature 
in the higher latitudes will be reduced and that 
near the equator cannot increase appreciably. 
Therefore the average temperature of the earth 
is reduced. 

However, further work has to be done before 
establishing the relationship between the meri- 
dional circulation and the sunspots. 

Poona, K. S. RAMAMURTI. 
December 30, 1947. 


1. Humphreys, W. J., Physics of the Air, McGraw 
Hill Pook Co., Inc., New York and London, pp. 
61-21, 1940. 2. —, Astrophys. /., 191%, 32, 97. 
3. Ramamurti, K. S., /wd:an Sci. Congress, 1948. 
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THE C-C FORCE CONSTANT IN CYCLO- 
OCTA-TETRAENE (C,H,) 


Tue structural formula of this important sub- 
stance is not definitely known. According to 
Richter,! though its formula seems somewhat 
similar to the Kekule formula for benzene, it 
is very unlike benzene and displays a strong- 
ly unsaturated and distinctly aliphatic charac- 
ter. Recently Fleet and collaborators? have 
studied the Raman and infra-red spectra and 
are inclined towards the D.~ cradle type struc- 
ture. On the other hand, Bastiansen and 
others? have also studied the electron diffrac- 
tion, besides the Raman spectra, and suggest 
Ded structure with equivalent C-C bonds near- 
ly 2 per cent. greater than those in benzene, 
and the C-C-C angle of 120°. 

Bhagavantam and Venkatarayudut have ob- 
tained the frequencies of the S, molecule which 
possesses a Dgd = Ssgy structure. Since the 
structure of the molecule as given by Bastian- 
sen and co-workers? is also the same, we have 
utilized their formule for calculating the force 
constants and the ring frequencies of the mole- 
cule. Using the force constant of the C-C bond 
as 5-765 x 10° dynes and that of C-C-C defor- 
mations as 0-165 x 10-1 dynes, the calculated 
ring frequencies and the observed ones* are as 
shown (R refers to Raman, and IR. to infra- 
red frequencies). 

TaBLe I 

Calculated and Observed Ring Frequencies 

of Cyclo-Octa-Tetreene 


Calculated -{200/880) 29 ssa 1148 111}1456/235 
Observed . (200/876) .. |944) .. 1370/1209) .. |1442)254 
st. (6)| (6) (3) 

R 


(8)|(8) 
Selection rule R R LRILR R/R 

There is fairly good agreement between the 
observed and the calculated values so far as the 
Raman spectrum is concerned, and this sug- 
gests that the force constants are of the right 
magnitude. 

The force constant ‘Ke’, the C-C distance ‘Re’ 
and the C-C bond order in various carbon 
compounds are as shown.*.6 


TABLE II 
The ‘Ke’, ‘Re’ and Bond Order of Carbon 
Compounds 
c-C C-C 
C-C|C=C|C=C|(Ben-| (Octa- 
zene)| tetrzne) 
‘Ke’ 4-0 | 9-5 15-6 | 7-5 |5-765x105 
‘Re’ - 1-54 | 1-34 1-22) 1-39 |1-45x 1078 
Bond order 1 2 3 1-66 |1-3 
Dissociation 3-6 6-46 | 5-5 |4-6 ev. 
energy 


The C-C distance in cyclo octa-tetrene has 
been obtained by the use of Allen Longair’s re- 
lation? Ke «x Re® = C,, and the dissociation 
energy ‘D’ with the help of Sutherland’s rela- 
tion,? D = cy Ke xX Re®. The values of c, and 
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c, found with the help of the data in columns 
(1) to (4) are 53 and 0-38 respectively. The 
calculated value of the C-C distance, 1-45 A°, is 
fairly close to the observed value, 1:42 A°. It 
is also seen that there is an almost linear rela- 
tionship between the bond order and the dis- 
sociation energy, and this gives the bond order 
in octa-tetrzne to be 1:3. 

The calculated values of the C-C force con- 
stant and the bond order both indicate that the 
substance possesses a distinctly aliphatic char- 
acter. These calculations also lend support to 
the Dd structure suggested by Langseth A 
fuller investigation is in progress. 


Department of Physics, B. D. SAKSENA. 
University of Allahabad, Harr NARAIN. 
January 1, 1948. 


1, Richter, Chemistry of Carbon Compounds, 1939, 75. 
2. Fleet, Cave, Vago, Thompson, Mature, 1947, 159, 
739. 3. Bastiansen, Hassel, Langseth, /éid., 1947, 
160, 128. 4. Bhagavantam and Venkatarayudu. Proc. 
Indian Acad. Sc., 4.1938, 8, 101. 5. Slater, /ntroduction 
to Chemical Physics, 1939, 433. 6. Hertzberg, /#fra-Ked 
and Raman Spectra of Polyatomic Molecules, 1946, 193. 
7. Allen and Longair., /%i/. Mag., 1935, 19, 1032. 
8. Sutherland, G. B. B. M., Proc. Indian Acad. Sc. A, 
1938, 8, 341. 


ELASTIC CONSTANTS OF AMMONIUM 
ALUM 


THE elastic constants of ammonium alum have 
been determined by the wedge method deve- 
loped in this laboratory, using ultrasonic fre- 
quencies up to about 8 Mc/sec. This alum be- 
longs to the cubic system, and sections parallel 
to the (100), (110) and (111) faces have been 
= and ground to uniform thickness of about 

mm. 

In units of 10!1 dynes per cm.?, the mea- 
sured elastic constants and the calculated bulk 
modulus (K) for this alum, along with those 
of potassium and chromium alums determined 
earlier by the author.' are given below. 


No. Substance | Ci Cie Cy, K 
1 | Ammonium alum 2-50 | 1-06 | 0-80 | 1-54 
2 | Potassium alum 2-56 | 1-07 | 0-86 | 1-57 
3 | Chromium alum 2-37 | 0-93 | 0-77 | 1-41 


For ammonium alum, the only experimental 
value available in the literature is that of 
Bridgman? for the bulk modulus. In our wnits, 
this is 1-542 which is practically identical with 
the value obtained in the present investigation. 


Department of Physics, 
Andhra University, 
Waltair, 

January 26, 1948. 


R. V. G. Sunpara Rao. 


1. R.V.G. Sundara Rao, Curr. Sci., 1947, 16, 91. 
2. P, W, Bridgman, Proc. Amer. Acad., 1929, 64, 5]. 
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A NOTE ON THE CHEMICAL 
EXAMINATION OF NIM BLOSSOMS 
(MELIA AZADIRACHTA) 


Resutts of chemical examination of nim blos- 
soms have been recorded by us in a previous 
publication.! Without making any reference to 
this work, Subramanian and Rangaswamy in 
a subsequent communication? claimed the sepa- 
ration of certain substances from the blossoms, 
which are not well defined and some of which 
appear to form only intermediate stages in the 
isolation of the various products reported by 
us. Thus the golden yellow oil reported by 
them was obviously a crude form of the ses- 
quiterpene derivative. In this communication 
the isoiation of two bitter principles (yield of 
one, 1-3 per cent.) from the blossoms has been 
reported. As the blossoms in the Delhi area 
are not bitter in taste, and no bitter principle 
was found to be present in any of the fractions 
derived from the alcoholic extract, it was con- 
sidered advisable to check up the earlier re- 
sults by following up the method adopted by 
Subramanian and Rangaswamy? in the working 
of the blossoms. No bitter principle could, 
however, be isolated from the blossoms in this 
area. On the other hand all the products iso- 
lated before! were identified in this working 
also. 

The alcoholic extract from 2 kilos of the 
blossoms was repeatedly extracted with ether. 
From the ether-insoluble fraction, nimbicetin 
was obtained after acid hydrolysis.1 The ether 
solution was then repeatedly extracted with 
5 per cent. caustic soda solution. The residue 
(Ca. 35 gms.) after complete removal of the 
solvent from the well-washed and dried ether 
layer, was a thick, brownish, oily liquid with 
the characteristic pungent smell of the essen- 
tial oil. It was digested with petroleum ether 
when a very small quantity of waxy white 
material was left behind. The petrol ether 
solution was repeatedly partitioned with 70 per 


. cent. dilute alcohol, when a comparatively 


small quantity went into the alcoholic layer. 
The semi-solid, light brown gummy residue 
(Ca. 1-5 gm.) from the alcoholic layer had the 
characteristic smell of the essential oil and was 
not bitter to taste. The acrid pungent taste of 
the essential oil could, however, be detected 
with its alcoholic aqueous emulsion. On further 
digestion with hot petroleum ether, the residue 
yielded some more steam volatile product from 
the petrol ether digestive. The residue 
from petrol ether digestion formed a brownish 
yellow solid (Ca. 0-06 per cent.) with the 
smell of essential oil. This residue which would 
correspond to the bitter, marked “C” by Subra- 
manian and Rangaswamy, was actually not bit- 
ter to taste. It was, moreover, optically in- 
active in contrast to the nimbidine series of 
bitters isolated from the various parts of the 
plant. This residue was then subjected to 
steam distillation when a minute quantity 
distilled over. The resinous residue was a brittle, 
light brown solid, sparingly soluble in cold 
alcohol. It was hydrolysed with 5 per cent. cold 
alcoholic potash for 20 hours and worked up 
in the usual manner. Neither the neutral nor 
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the acidic component of the hydrolysates was 
bitter to taste. 

The residue from the petrol ether—a brownish 
pasty mass with the pungent taste of the essen- 
tial oil—when distilled with steam, yielded the 
major fraction of the essential oil (0-3 per 
cent.). The waxy, solid residue from the dis- 
tillation had no marked taste, and on saponifi- 
cation with 20 per cent. alcoholic potash gave 
nimbosterol and nonakosane from the un- 
saponifiable fraction. The acidic compo- 
nents were not investigated further as the con- 
stituent acids had been exhaustively studied.! 

The alkaline extract from the ether-soluble 
portion of the original alcoholic extractive was 
acidified with dilute HCl, and the greyish- 
brown precipitate filtered off. The aqueous 
filtrate was distilled, when it yielded the pro- 
duct corresponding to the acidic fraction of the 
essential oil.! The acidic precipitate on re- 
peated purification with solvents, yielded a 
small quantity of a mixture of fatty acids 
which were not followed up further in this 
working. 

CHITTARANJAN MITRA. 
SALIMUZZAMAN SIDDIQUI. 
Chemical Laboratories, 
Council of Scientific and Industrial 
Research, Delhi, 
January 2, 1948. 

1. Mitra, Rao, Bhattacharya and Siddiqui, /. Sc. /rd. 
Res., India, 1947, 6B, 19. 2. Subramanian and 
Kangaswamy, Curr. Sci., 1947 16, 182. 3, Siddiqui 
and Mitra, /. Sc. /nd. Kes. /ndia, 1945.4, 5. 4. Mitra, 
Rao and Siddiqui., Proc. /ndian. Sc. Cong., 1947 (Adv. 
Abs. Chem.) 73 a Mitra and Siddiqui, /id , 1948, 


EFFECT OF SUPPLEMENTATION 
WITH TAMARIND AND CHILLI ON 


THE GROWTH OF YOUNG RATS ON 
A POOR-SOUTH-INDIAN-RICE DIET 


ALTHOUGH millions of people have lived for 
generations, on a poor rice diet composed main- 
ly of rice, the growth response and fertility 
of rats on experimental diets composed of the 
same major components have been repeatedly 
observed to be disappointing.1* This apparent 
discrepancy is either due to the unsuitability of 
the rice diet to rats or, possibly, the absence of 
some supplement which forms a part of the nor- 
mal human diet, but which is excluded from the 
experimental diet. A significant omission made 
in the formulation of the experimental rice 
diet is with regard to tamarind and chilli, which 
are invariably added to the rice diet as con- 
sumed in South India. As these two ingredients 
are normally considered to be unimportant in 
evaluating the food value of experimental 
diets, it is of interest to determine whether 
their incorporation would make any difference 
in the response of the rat to the Poor-South- 
Indian-Rice-Diet. 

Twelve rats from our stock colony were 
weaned, eighteen days after birth, at the weight 
of 28 gms., and placed on the rice diet plus 
10 c.c. of 10 per cent. Klim milk each till they 
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weighed about 40 gms. This preliminary pro- 
cedure has been found to be desirable to ac- 
custom the rats to the rice diet. The rats 
were divided into two groups of six each with 
equal number of littermates of the same sex. 
The first group received a poor rice diet of the 
following percentage composition : 
Polished rice, 78-5; tur dal (Cajanus indicus) 
5:0; common salt, 0-3; non-leafy vegeta- 
bles, 8-2; leafy vegetables, 2:1; whole milk 
(Klim), 0-9; crude groundnut oil, 


This diet does not differ materially from the 
conventional rice diet used by most of the 
earlier workers. The rice, dal, vegetables and 
salt were mixed together and cooked with 
three to four times its volume of water. The 
crude groundnut oil was mixed with the cooked 
diet. The milk powder was made into a 10 per 
cent. solution and fed to the rats separately. 

For the second group, the diet was prepared 
in the typical South Indian style by using tama- 
rind, chilli and extra salt to taste which toge- 
ther made up 2 per cent. of the diet replacing 
an equal proportion of rice in the above com- 
position. An aqueous extract of the ripe tama- 
rind as prenared in the household and dry chilli 
powder was used. Extra salt (0°2 per cent.) 
was also added so as to correspond to the 
normal diet. 

The difference between the two diets in re- 
gard to essential constituents (protein, fat, car- 
bohydrate, calcium and phosphorus) is almost 
negligible. 

The growth rate of the animals over a period 
of 15 weeks are presented in Table I. It was 
observed that the animals in the second group 
took slightly longer to get adapted to the tama- 
rind and chilli. The animals receiving tama- 
rind and chilli as supplement were distinctly 
more active than those on the rice diet alone. 
In both the groups, there was shedding of hair 
but this was less pronounced in the tamarind 
group than in the control. There was no mor- 
tality in either of the groups during the ex- 
perimental period. After that period, the ani- 
mals were mated. Some of the animals of the 
tamarind group gave birth to litters, whereas 
none of the control group has so far done so 
in spite of over two months of pairing. The 
related observations will be continued with the 
succeeding generations. 


TABLE I 
Poor Rice Diet 


Average 


ot 
Final wt. food in- Average 


Initial wt. | (after 15 


Sex ; ey” | take (gm. | weekly in- 
(average) dry wt.) | crease ym. 
per day 
M 105-3 8-2 | 
F 40-2 94-7 8-07 3-61 


Poor rice diet supplemented with tamarind an 1 chilli 


M --| 40-8 123-0 8-57 5:5 
F 110-0 8-33 4-7 
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The average food intake of the rats receiving 
supplement of tamarind and chilli was only 
slightly more than that of the animals on the 
rice diet. The increase in growth of the for- 
mer was distinctly out of proportion with the 
extra food intake. 

The above is only a preliminary note indi- 
cating the importance of two food components 
which had not been considered to be of any 
nutritional significance. Further work extend- 
ing the above findings and designed to throw 
light on the mechanism of action is in pro- 
gress. 

C. R. KRISHNAMURTI. 
S. S. De. 
V. SUBRAHMANYAN. 
Dept. of Biochemistry, 
Indian Institute of Science, 
Bangalore, 
January 2, 1948. 


1. Aykroyd e al, Judian J. Med. Res. 1937, 
24, 1093. 2. /dem, /bid.. Memoirs No. 182. 3. Eleanor 
Mason a/.. /bid., 1945, 33, 219. 4. ‘Report to the 
Vanaxsp-ti Research Committee,” Ministry of Food 
(unpuLlished). 


FACTORS AFFECTING THE NUTRI- 
TIVE VALUE OF SOYA BEAN PROTEIN 


Ir is now well known that the nutritive value 
of soya bean protein which is low in the raw 
state is appreciably raised by suitable heat 
treatment.» Johnson et attribute this 
difference in nutritive value to the presence of 
a nitrogen-sulphur complex in the raw protein 
which, they believe, cannot be utilised and that 
heat treatment makes it available for tissue- 
building purposes. This has also been confirm- 
ed by later work. 

Recently Ham et al.7-' found that a trypsin 
inhibitor in the raw bean interferes with the 
utilisation of protein. Melnick et al.® have also 
suggested the mechanism for the action of this 
inhibitor. Experiments carried out in this labo- 
ratory have led to the following interesting 
findings with regard to the role of the trypsin 
inhibitor and other possible factors affecting 
the nutritive value of soya bean protein. 

(1) The removal of the tryptic inhibitor by 
acid extraction cf raw soya bean meal 
raises the growth-promoting value of 
the protein from 1-2 to 1-4, while auto- 
claving raises the value to 1:9. 

(2) The tryptic inkibitor being heat-labile, 
all types of heat treatment must be 
expected to increase the nutritive value 
of the protein to about the same 
extent; but only wet heating and 
particularly autoclaving has been found 
to have a keneficial effect on the nu- 
tritive value. 

(3) Germination of the soya bean increases 
the nutritive value of the protein; but 
the concertration of the tryptic inhi- 
bitors in the raw ard the germinated 
beans remains the same. 

The above evidence. as also the observations 

made by Riesen et al.'° on the digestibility of 
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heat-treated soya bean meal would lead to the 
conclusion that, apart from the tryptic inhibi- 
tor, there are other factors which modify the 
nutritive value of soya bean protein. 

There was the possibility of the existence in 
raw soya beans of toxic substances acting as 
anti-growth factors and which are destroyed by 
heat. The experiments of Osborne et al.1! and 
Hayward® showed that raw soya bean did not 
contain any toxic factor soluble in fat solvents. 
Experiments were Carried out in this labora- 
tory to see whether the saponins or other 
water-soluble factors present in soya bean act- 
ed as toxic factors, but it was found that extrac- 
tion with 70 per cent. alcohol or dialysis of the 
soya bean meal did not raise the growth-pro- 
moting value of the protein. These results lead 
to the conclusion that it is rather unlikely that 
soya bean would contain any toxic or growth- 
retarding factors. 

The probable explanation that can be pro- 
visionally offered for the increase in nutritive 
value of soya bean protein by heat treatment 
is, therefore, in terms of a structural alteration 
of the protein. The experiments of Julian 
et al.i2 have led them to a similar conclusion. 

The author’s thanks are due to Prof. V. Sub- 
rahmanyan and Dr. S. S. De for their kind 
interest in the work. 

Department of Biochemistry, 
Indian Institute of Science, 
Bangalore, H. S. R. DesrKacuar. 


January 13, 1948. 


1. Osborne. T, B.. & Mendel, L. B., Jour. Biol Chem., 
1917,32, 369. 2. Vestal.C.M. and Shrewsbury, C. K., 
Ina. Ed. Proc. Am. Soc. Animal Prodn., 193°. 3. Shrews- 
bury, C. L., Vestal. C. M., & Hauge. S. M., Jour. Ag>. 
Res,, 19382, 44, 267. 4. Robinson, W. L., Ohio Agr. 
Exp. Sta. Bull., 1939, 452. 5. Hayward, J. W., Steen- 
bock, H., and Bohstedt, G., Jour. A’ut., 1936, 11 219. 
6. Johnson, M., Steenbock, H. & Parsons II T.. Wise., 
Agr. E pt. Sta. Bull., 1937, 428. 7. Ham, W.E., anl 
Sanistedt, R. M., j/cur. Biol. Chem., 1944, 154, 505. 
8. Ham, \V.E., Sandstedt. R. M., an. Mussehl, 
1945, 161, 327. 9 Melnick, !»., Oser, I’. L., and Weiss., 
Science, $946. 103, 327. 10. Riesen, W. H., Clandinin, 
D. k.. Flvehjem,(. A., and Cravens, W. W. /our. 
Biol. Chem , 1947. 187, 143. 11. Osborne, T. RB. and 
Mendel, L. B., Proc. Suc. Exp. Biol and Med . 1917, 14, 
174. 12. Julian, P. L., The Baker's Digest., 1943, 17, 


STUDIES IN ANTIMALARIALS 
SOME N?-(8-QUINOLYL |-N°-PHENYL- 
BIGUANIDES 


ANTIMALARIALS of the amino-quinoline  se- 
riés!.*.3 have been attaining great importance 
in view of their value in treating the various 
types of malaria. Plasmochin,+ Pentaquin,? Ara- 
len*, all derivatives of amino-quinoline, exert 
definite curative and _ prophylactic action 
against malaria. Plasmochin, however, suffers 
— , the disadvantage of being excessively 
xic.” 

In an effort to find out a better antimalarial, 
innumerable derivatives of -amino-quinoline 
are, now-a-days, being prepared and their acti- 
vity against malaria studied. The quest for an 
ideal antimalarial by Curd and Rose and their 
collaborators’ resulted in the discovery of ‘Palu- 
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drine’,* a biguanide derivative, which is the 
least toxic and most potent of all existing 
antimalarials. With a view to combining the 
beneficial qualities of both these types of com- 
pounds, several derivatives of the quinolyl-bi- 
guanide, type (I), have now been synthesised. 

The compounds were obtained by condensing 
8-amino-quinoline hydrochloride with the ap- 
propriate aryl-cyano-guanidine in alcoholic or 
dioxane medium by refluxing for 8-12 hours. 
After treatment of the reaction mixture with 
dilute alkali solution the base was separated 
and purified. The hydrochloride or the ace- 
tate, as the case may be, of the base was pre- 
pared and characterised. While the hydro- 
chlorides contain either two or three molecules 
of hydrochloric acid and one or two molecules 
of water of crystallisation, the acetates contain 
only one molecule of acetic acid and no water 
of crystallisation. 

The compounds and their physical properties 
are given in Table I. 


Type | 
NH—C—NH—C—NH-R 
ll ll 
NH NH 
TABLE I 
N!-(8-Quinolyl) -N5-R-biguanides 
é M.P. of M.P. of 
z, R base °C, Salt salt °C, 
1 | Phenyl- 1991) 3HCI, |183(«) 
2 | p-Tclyl- 190-91(4) |24C1, H.O 
3 | p-Anisyl- 179(2) 3HC1, H,O |168(4) 
4 | p-NO,phenyl-188-89(d) | 2ZHCI, 2 1,0 238(d) 
5 | pAcN I- 250(:1) | 937-38(d) 
phenyl- 

6 | p-N tly-phenyl- CH;COOH |151-52 
7 | pCl-phenyl- [191-92(a) | CH,COOd |204-205(d) 
8 | pbr phenyl. |204-205(a) CH yCCOH 212-13() 
9 | pl-phenyl- 213-14(d) 


Full details will be published elsewhere. 
Our grateful thanks are due to the Lady Tata 
Memorial Trust for the award of a scholarship 
to one of us (P.R.G.). 
P. R. Gupta. 


B. H. Iver. 
P. C. Guna. 
Organic Chemistry Laboratories, 
Dept. of Pure & Applied Chemistry, 
Indian Institute of Science, 
Bangalore, 
January 20, 1948. 


1. Magi'son, O. Y., et al., J. Gen. Chem., U.S. S.R., 
19°8 8, 899. 2. Drake, N.L., ¢¢ al., J. A4.C.S., 
1£46, €8, 1529. 3. Notcn, T.R.. e¢ a/., /bid., 194f, 
68, 1572. 4. Schuleman, a/., Alin. Wehuscher, 1932, 
11, 381. 5. Drake. N.L.,e¢ af. J. 4.C.58., 1946, t8, 
12u8. 6. Eldetfield, R. C., e¢ a/., sbid., 1946,18 1524. 
7. Curd, F.H. S, al., J/.C.S., 1946, 343-84. 
8. —-, ibid., 1946, 729. 


rent 
nce 
ing 
nly 
the 
the 
di- 
its 
ny 
d- 
| 
e 


54 
ASCORBIC ACID AND GLUTATHIONE 
CONTENT IN (HUMAN) BREAST ~ 


CANCER TISSUE 


A NUMBER of workers!-4 have studied the 
mineral content of cancerous tissue. Investi- 
gations on the vitamin content, however, are 
still meagre. Picard and Marsden® showed that 
glutathione content was high in breast cancer 
but was not significantly so in recurrent can- 
cer. The present note deals with the vitamin C 
and glutathione content in human breast can- 
cer tissue. 

Human breast tissues were obtained from 
patients suffering from cancer of the breast and 
undergoing a surgical treatment. The estima- 
tions were carried out within half an hour after 
excision of the tissue. The healthy tumour 
tissue was selected as far as possible free 
from necrotic areas and hemorrhage within the 
body of the tissue, while the normal portion 
was obtained from the adjoining part of the 
same breast. In doubtful cases the condition 
of the normal tissue was confirmed by histolo- 

ical examination. The tissue was carefully 

issected and the adhering fat globules were 
removed. Each of the two tissues was gently 
pressed between filter-papers, and about one 
gram sample of each was accurately weighed 
and used for the determinations of ascorbic acid 
and glutathione by methods of Mindlin and 
Butler® and Woodward and respectively. 
The estimations were carried out in thirty 
samples of breast tissue, each of which afford- 
ed both a normal and a tumour portion for 
the investigation. The averages of the results 
are shown in the following table. 
TABLE I 
Mean Ascorbic Acid and Glutathione in Normal 
and Tumour Tissue of Human Breast 
(mgms. per cent.) 


Breast Tissue Ascorbic Acid | Glutathione 
Normal --| 9-14+1-10 24°09 +4°15 
Cancer 14-00+1-60 63-51 + 7-06 


The statistical treatment of the data by the 
application of “Students’ t-test,” showed the 
differences of ascorbic acid and glutathione con- 
tents in normal and tumour tissues as signifi- 
cant, and the chance of such a happening at 
random is less than 1 in 1,000. 

These observations on human breast tissues 
demonstrate that the metabolic processes of 
cancerous tissue of human breast are probably 
different from those proceeding in the normal 
part of the same breast tissue, and the higher 
concentrations of ascorbic acid and glutathione 
in tumour tissues are probably concerned in 
the processes of malignant growth, 

Physiology Department, 
Seth G.S. Medical College, 


Parel, Bombay, R. G. CuHITRE. 
and 

Tata Memorial Hospital, 

Parel, Bombay, N. G. JosuHt. 


December 20, 1947. 
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1. Brunschwig, A., Dunham, L.J., & Nichols, Cancer 
Kes., 1946, 6, 230. 2. Dunham, L. J., Nichols and 
Brunschwig, A., Jéid., 1946, 6, 233. 3, Stowell, R. E,, 
and Cooper, Z. K., /bid., 1945,5, 295. 4. Buchwald K.W., 
and L. Hudson, /éid., 1944, 4, 645. 5. Picard R. 5. 
and Marsden, CS., J. lab. Chem. Med., 1934, 19, 395, 
6. Mindlin, RK. L., and Butler, A. M., /. Biol. Chem, 
1938, 122, 672. 7. Woodward, G. E. and Fry, E.G., 
Lbid., 1932, 97, 465. 


INDIAN WILD CHERRY BARK 


Witp Cherry bark is the bark of Prunus sero- 
tint Ehrhart (family Rosacez), collected in 
autumn, when it is most abundant, and care- 
fully dried and stored. The tree grows wild 
in North America, and most of the bark of 
commerce comes from Virginia, Indiana, North 
Carolina and Michigan. 

The drug is popularly employed to relieve 
cough in Phthisis and bronchitis of various 
types. The mildly sedative properties of the 
drug is generally attributed to the small quan- 
tity of the hydrocyanic acid present. 

Prunus serotina is noct indigenous to India, 
but there are several species of Prunus which 
are either cultivated for their fruits or grow 
wild in India. An attempt was made to in- 
vestigate if any of these species could form a 
good substitute for the official bark used for 
medicinal preparations. 

The barks of Prunus amygdalus Baily (Ver- 
nacular Badam), P. avium Linn. (Ver. Gilas), 
P. armeniaca Linn. (Ver. Khubani), P. commu- 
nis Huds. (Ver. Alubukhara), P. persica Benth. 
(Ver. Aru), P. padus Linn. (Ver. Bharat), 
Linn. (Ver. Jangali gilas) were ana- 
ysed. 

The last two species grow wild at 5,000 to 
7,000 ft. above sea-level, while the- other spe- 
cies are cultivated extensively in the Kashmir 
valley for their fruits. Various parts of the 
plants of the above-mentioned species are gene- 
rally used in the indigenous system of medi- 
cine. 

The bark was collected from the stem and 
branches in the autumn season, dried and ana- 
lysed. The results are tabulated below. 


TABLE I 
Analysis of Indian Wild Cherry Bark 


| 22 az 
Name of species} 2 
3 
“3 
e 
Prunus amygdalus| 19+5 2-2 13-2 | 0-0022 
Prunus avium 6+3 0-94 14-2 
P. armeniaca 0-96 .| 18-4 
P. comnunis 7-4 1-9 19-2 +0043 
P. padus 10°6 0-96 21-1 
P. persica eo} Gel 2-4 28-8 | 0-015 
P. cerasus 3-6 0-31 traces 
P. serotina B.P.C. | 3 to 4 | 0+2 to | 17 to 23 |0-075 to 
standards 0-6 | +16 
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The results show that with regard to the 
HCN content none of the barks of the locally 
growing species of Prunus comes up to the 
standards laid down for the official drug. At- 
tempts are, however, being made to cultivate 
Prunus serotina, on an experimental basis, as 
the requisite climatic conditions are available. 

We are grateful to Col. Sir Ram Nath Chopra 
for his valuable guidance in the course of this 
investigation. 
Drug Research Laboratory, 
Jammu Tawi, 
January 19, 1948. 


L. D. Kapoor. 
K. L. Hanna. 


AUTOTETRAPLOIDY AND 
ATTENUATING POWER IN YEASTS 


InDucTION of polyploidy has been claimed to be 
an important method for the improvement of 
crop plants. Duplication of the chromosome 
complement is followed in sorne cases by char- 
acteristic changes in the biochemical behaviour. 
Rowson!,? has shown that autotetraploids have 
a higher alkaloid content than the diploids. 
Randolph and Hand*.4 give quantitative data 
on the carotenoid content and vitamin A acti- 
vity of diploid and autotetraploid corns. 

Little work on similar lines has, however, 
been reported in the case of yeast and fungi 
for the simple reason that the chromosome con- 
stitution of most of the strains are unknown. 
Conflicting reports have been published re- 
cently on induction of polyploidy in P. nota- 
tum5.6 as well as its relation to penicillin pro- 
duction. 

In this laboratory two strains of beer yeasts 
of known chromosomal constitution are avail- 
able. The tetraploid strain, BY 3, was ob- 
tained by treating the original diploid, BY 1, 
with acenaphthene.7:8 This tetraploid has been 
constantly under observation for the past two 
years. The vitaminic requirements of the di- 
ploid and tetraploid strains were shown to be 
similar,? but their rates of growth are differ- 
ent. It was thought, therefore, that a com- 
parative study of the attenuating power of the 
two strains would be interesting. An extensive 
series of experiments with varying sugar con- 
centrations (16 per cent. to 40 per cent.) and 
yeast inocula have been carried out. A rep- 
resentative set of results is presented below. 

The inocula for the fermentation trials were 
built up by growing the strains in wort with 
vigorous aeration. In each case a 24 hour cul- 
ture in wort was centrifuged, washed and re- 
suspended in saline under sterile conditions to 
be used as the “pitch”. Equal amounts of the 
two strains on the moist weight basis were 
then inoculated in sugar solutions contained 
in 100 ml. flasks. 25 ml. of the fermenting 
mixture after inoculation contained sucrose 
6 gms., KH,PO, 0°4 gm., (NH,)» SO, 0-4 gm., 
and yeast 1-2 gm. (moist weight). 

In each case the rate of attenuation was 
determined by noting the specific gravity of the 
fermenting mixture at intervals by means of a 
Westphal specific gravity balance. Alcohol 


percentages were calculated from the attenua- 


Letters to the Editor 55 


tion data and the results have been ‘graphically 
represented in Fig. 1. 
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Fig.t. 
Fic. 1 

It will be seen from the figure that the rate 
of attenuation is much faster in the case of 
the tetraploid strain. A careful study of the 
graph reveals that at any stage of fermenta- 
tion the rate of alcohol production is approxi- 
mately 30 per cent. faster than that by the di- 
ploid. The quickening in the rate of attenua- 
tion does not, however, reflect itself in the final 
yields of alcohol. The final concentration of 
alcohol in the media is the same in both cases 
although the limit is reached much earlier in 
the case of the tetraploid. 

It appears that duplication of the chromosome 
complement in yeasts leads to an increase in 
vigour in that not only is there an acceleration 
of the rate of growth but also a quickening of 
the rate of attenuation. 

I am very grateful to Sir J. C. Ghosh, xt., 
D.sc., F.N.I., for his active interest and en- 
couragement, to Dr. M. K. Subramaniam for 
the cultures and a discussion of the results, and 
to the Council of Scientific and Industrial Re- 
search for generous financial assistance. 

Dept. of General Chemistry, 
Indian Institute of Science, 
Bangalore, S. India, 
November 24, 1947. 


K. K. Mirra. 


1. Rowson, J. M., Quart. Pharm, Pharmacol., 
1945, 18, 175-84. 2. —, Mature., 1944, 154, 81-82. 
3. Randolph, L. F., and Hand, /. Agr. Res., 1941, 60, 
57-64. 4. —, Science., 1938, 87, 442-3. 5. Sansome, 
E.R., and L. Banner, Zamcet., 1946, 250, 828-9, 
6. Gordon, W. W., and J. A. Mac., /éid., 1945, 248, 47. 
7. Subramaniam, M. K., Proc. Nat. /nst. Sci. (/ndia), 
1946, 12, 143. 8. —, /éid., 1947,13, 131. 9. Prema 
Bai, M., Curr. Sci., 1947, 16, 317. 10. Prema Bai, M., 
and M. K. Subramaniam., /éid., 1947, 16, 380. 


‘RAYUNGAN’ METHOD FOR SPEEDY 
MULTIPLICATION OF SEED MATERIAL 
IN SUGARCANE 
EXPERIMENTAL stations are often faced with the 
difficulty of shortage of seed material of the 
new varieties which they receive from outside 
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or those that evolve themselves out of their 
selections. It often takes three to four years 
before one could get enough seed material for 
including the seedling in a properly randomised 
field-scale experiment. To expedite the multi- 
plication of the seed material, ‘Rayungan’ me- 
thod as described by Dillewijn' has been tried 
with slight modifications at Shahjahanpur. 
The method offers a much better scope for rais- 
ing larger quantities of seed material than is 
possible by the ordinary method of multiplica- 
tion, and consists of germinating the buds on 
the standing cane prior to planting in the field. 
To induce shooting in the buds the cane is top- 
ped, four to six weeks before the time of 
planting, with a sharp field knife of hansia 
(scythe). The topping cut is made in a slant 
in one stroke at a point as far as the millable 
cane is formed. The cane is then stripped off 
the leaves. The crop after topping is given a 
light dressing of ammonium sulphate, say, at 
the rate of 20 lb. nitrogen per acre and irri- 
gated once or twice only. As soon as the buds 
grow into sufficiently developed shoots, called 
‘rayungans’, 4 to 6 inches long, the cane is cut 
into one-budded setts which are planted in tren- 
ches previously prepared and manured. In 
handling the ‘rayungans’ much care is necessary 
to avoid damage, mainly due to their breaking 
at the base near the attachment with the sett. 
The leaves of the ‘rayungans’ are partly clipped 
off before planting in the soil to reduce trans- 
piration. An irrigation is given immediately 
after planting. Frequent but light irrigations 
are subsequently given till the seedlings take 
root, and later, as with the normal plantings. 

This method ensures germination and gives 
a greater amount of success as compared with 
the normal method of planting setts in the soil, 
in which, in spite of a rigorous selection of 
buds and provision of optimum conditions for 
planting, the germination (under Shahjahan- 
pur conditions) seldorn exceeds 30 to 50 per 
cent. 

The results of a field trial comparing the 
two methods are given below. The cane in 
this case was topped in the first week of April 
and planted in the first week of May 1947. The 
variety used was CoS. 186. 


TABLE I 
No. of | No. of mill- 
Method shoots able canes on 
established  30-9--47 
New oe 80 69 221 
Normal (Old) 80 33 | 115 


The difference between the two methods as 
given above is very significant inasmuch as the 
germination and the subsequent amount of 
seed material (as judged by the number of 
millable canes) available are almost twice that 
secured with the normal method of planting. 

It was also observed that the canes with the 
new method of planting were taller, thicker and 
healthier in look, due to the earlier establish- 
ment of shoots than is secured from the nor- 
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mally planted canes. This method has also the 
possibility of being adopted for late plantings 
in which normally a good stand is seldom 
achieved. 
_ Further experimentation in this connection is 
in progress. 

B. K. MuKeErg1. 

RAM KRISHAN. 
Main Sugarcane Research Station, 
Shahjahanpur (U-P.), 

January 19, 1948. 


1. Dillewijn, Ir. C. Van, Bulletin of the Sugarcane 
Expert. Istanbul (1947). 2. Singh. S. B., and Krishan, 
R., Proc. Sugar Tech. Association, India (1946), 


OCCURRENCE OF MYROTHECIUM 
RORIDUM TODE EX FRIES ON COw- 
PEA IN INDIA 


IN September 1945 and 1946, a leaf-spot dis- 
ease was noticed on cowpea, Vigna unguiculata 
(Linn.) Walp. in Krishnanagar, Bengal. The 
fungus associated with the disease was identi- 
fied as Myrothecium roridum Tode ex Fries. 
The genus Myrothecium has not been recorded 
in India. 

Symptoms —The leaf-spots begin as minute, 
brownish dots, _1-2 mm. in diameter, having 
a raised margin, slightly pinkish violet in 
colour and a depressed centre, which is brown, 
thin and translucent. When the fungus _in- 
vades the surrounding tissue a second zone is 
formed around the original spot. In the second 
zone also the thin and translucent brownish 
area is surrounded by the raised margin of a 
pinkish colour. Sometimes two or three such 
thin central areas have a common coalescing 
outer zone. The diameter of the inner and 
outer areas vary widely from a few millimetres 
to 2-5 cm. or more. 

Morphology of the fungus —The sporodochia 

are produced on the dorsal surface of the lami- 
nz in the thinner zones of the spots. At first 
small islands of white, woolly, pseudoparen- 
chymatous stromata, about 1 mm. in diameter 
arise. These stromata are composed of the inter- 
twining conidiophores. The spores are produc- 
ed from a closely packed hymenium-like layer 
of phialides. The spores remain aggregated 
together forming a jet black, viscid mass. 
Several of these sporodochia are produced in 
a circle in the spots and the spore masses merge 
with one another forming a more or less conti- 
nuous irregular black circle. 
_ The conidia are cylindrical or slightly taper- 
ing with rounded ends, continuous, 2 guttu- 
late, hyaline at first, becoming pale green with 
a prominent black wall, measuring 104 x 34 
on the average. 

Preston! studied the genus, Myrothecium and 
its three classic species, M. inundatum Tode ex 
Fr., M. roridum Tode ex Fr., M. verrucaria 
(Alb. and Schewein) Ditmar ex. Fr., and has 
published emended descriptions of the same. 

The fungus has been reported from England 
on Viola tricolor, Antirrhinum majus, Lycoper- 
sicum esculentum; from Sierra Leone, West 
Africa, on Hibiscus esculentes, Dolichos lablab, 
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Trichosanthes, and Asclepias sp.'; and from 
California on Gardenia.2 It will be observed 
that the above list includes well known Indian 
cultivated vegeteables and garden plants, on 
none of which the fungus has so far been re- 
ported from this country. 

The specimens have been deposited at the 
Imperial Mycological Institute, Kew, Surrey, 
England. 

The author is indebted to Dr. E. W. Mason 
of the Imperial Mycological Institute, Kew, 
Surrey, for identifying the fungus. 

Central Rice Research Institute, 
Cuttack, S. Y. PADMANABHAN. 
January 9, 1948. 


1. Preston, N.C., Zvans. Brit. Mycol. Soc., 1943, 26, 
158. 2. Barrel, J. T., and Doris Ann. Hardman, 
Phytopath., 1947, 37, 360. 


ENATION MOSAIC OF DOLICHOS LAB- 
LAB LINN., A NEW VIRUS DISEASE 


In August 1939 a mosaic disease accompanied 
by chlorotic streaks was observed in Dolichos 
lablab grown on the Agricultural College Farm, 
Poona. The disease reoccurred on the farm for 
three consecutive seasons, but was observed 
only occasionally afterwards. It has not been 
found to occur in other localities of this pro- 
vince. 

The first symptoms of mosaic appear in young 
leaves of Dolichos lablab about twenty days 
following inoculation under controlled condi- 
tions with sap expressed from diseased plants. 
Subsequent leaves show severe mosaic accom- 
panied with chlorotic streaks (Fig. 1). The 


FIG. 1. Leaf of Dolichos jablab affected by enation 
mosaic virus. 


leaves of affected plants are malformed and 
produce foliar enations on their undersides 
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(Fig. 2). There is also a marked reduction 
in size of leaf-lamina due to inhibition of 
growth of the interveinal areas. 


FIG. 2 Leaflet of Dolichos /ablab showing large foliar 
enations as aresult of infection with enation mosaic 
virus. 


Transmission.—The virus is readily trans- 
mitted by sap inoculation. But transmission 
tests done with Empoasca devastans Dist., Em- 
poasca sp., Aphis medicaginis K., Ayyaria chee- 
tophora K., Te niothrips distalis K., the insects 
which colonise on Dolichos lablab, and Aphis 
gossypii Glover collected from cotton plants 
unsuccessful. 

The dilution end-point of the virus in crude 
sap lies between 5 x 10-6 and 3x 10-8. It can 
withstand heating for 10 minutes at 90°C., but 
is inactivated at 95°C. The virus was still 
active after six years at laboratory temperature. 

The virus has a wide host range. Besides 
Dolichos lablab, it infects a large number of 


Fic. 3. Healthy and diseased plants of Phaseolus 
vulgaris. The affected plant shows systemic necrosis, 
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leguminous plants. In Phaseolus vulgaris it 


induces systemic necrosis which kills the whole - 


plant (Fig. 3). In Nicotiana tabacum, variety 
White Burley, it produces primary lesions which 
appear as thin, white rings of necrotic tissue 
enclosing green areas, and the disease, on be- 
coming systemic, appears as mosaic mottling 
after about 65 days following inoculation. The 
virus does not infect Cucumis sativus, Datura 
alba and a large number of other plants. 

Although the physical properties of Dolichos 
virus closely resemble those of the tobacco 
mosaic virus,! it markedly differs from the 
latter in respect of its host range and in the 
type of symptoms produced in tobacco itself. 
In addition, the cross immunity tests carried out 
with the two viruses in Nicotiana tabacum, 
variety White Burley, indicated that neither of 
the two viruses protects tobacco plants from 
infection with the other. The Dolichos virus 
is, therefore, not related to the tobacco mosaic 
virus. 

The Dolichos virus has no relationship with 
any of the legume viruses,! except that its 
thermal inactivation point approximates to 
those of the Bean viruses 4 and 4A*, and its 
dilution end-point is as low as that of the Pea 
Streak virus.* It is proposed that this new virus 
may be known as ‘Dolichos enation mosaic’ 
virus. 

Sincere thanks are due to Dr. B. N. Uppal 
under whose guidance this work has been 
done. This investigation is being carried out 
under a scheme financed by the Indian Council 
of Agricultural Research. 
College of Agriculture, 


Poona, 
January 15, 1948 


S. P. Capoor. 
P. M. 


1. Smith, K. M., “‘A Text-Book of Plant Virus Disea- 
ses’, London, 1937. 2. Zaumeyer, W. J., and Harter, 
L.L., J. Agric. Res. 1943, 67,305. 3. Chamberlain, 
E. E., New. Zealand. J. Sci. and Tech., 1939, 20, 381A 
(in Rev. Appl. Mycol., 1939, 18, 648). 


PENAEID PRAWNS BREEDING IN 
FRESH WATER 
In a recent note in Current Science on the mi- 
gratory fishes of the inland waters of Madras, 
Chacko! states that berried individuals of four 
prawns, namely, Palemon malcolmsoni Milne- 
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Edwards, Paleemon scabriculus Heller, Penceus 
indicus Milne-Edwards and Metapenwus mono- 
ceros Fabr. were found in the Godavari river 
both above and below the anicut. On the basis 
of this it is presumed by this author that these 
prawns breed in the river. 

As Penzid prawns are well known to hatch 
out as naupalii, and the adult females of Penwus 
spp., and Metapenwus monoceros are not known 
to carry eggs attached to the abdominal pleo- 
pods? it is most unusual if berried individuals 
of P. indicus Milne-Edwards and M. monoceres 
Fabr., have been observed. All available evi- 
dence is that in the Penzid prawns the eggs 
are shed in the surrounding water.? What seems 
probable is that there has been some con- 
fusion in regard to the species dealt with by 
Chacko, and it appears to me that the berried 
prawns seen near the Godavari anicut could 
not have been Penzids but only Caridian 
prawns, probably Palemonids. The statement 
that P. indicus breeds in inland waters at a 
distance of 100 miles from the sea has also 
to be re-examined and, if confirmed, it is in 
substantial disagreement with our knowledge 
of this species. But as this is based on the 
occurrence of so-called berried specimens of 
Peneceus spp., it need not be taken seriously. 

It may be added that recent experiments 
which I have carried out indicate that the 
Penzid, most tolerant to fresh water, is 
M. monoceros. This species probably breeds in 
coastal zones not directly connected with the 
sea as found from Dakin’s results in Australia 
and the observations made at Madras.* Of the 
other two Penzids of commercial importance 
on Coromandel coast, viz., P. carinatus and 
P. indicus, the one less tolerant to low salinity 
is P. indicus. The field data at Madras, the 
Collair Lake and at the Chilka Lake are also 
in agreement with this experimental result. 
Central Marine Fisheries 
Research Station, 
Triplicane, Madras, 
January 29, 1948. 


N. PANIKKAR. 


1. Chacko, P. I., Curr. Sc’., 1947, 16, 290. 2. Dakin, 
W. J., Nature, 1947, 158, 99. (Most of the early ref«r- 
ences are cited by Dakin.) 3 Gurney, R., ‘* Larvae of 
Decapod “Crustacea,” Ray. Soc., 1942. 4. Panikkar, 
N.K. and Aiyar. R.G. Proc. Indian Acad. Sci., B, 1939, 
9, 343. 


PHOTOSENSITIVE GLASS 


Glass exposed for years to light and heat 
has been observed to change its colour. Based 
on this observation, researches have been car- 
ried out at the Corning Glass Works of U.S.A. 
Reactions taking place in crystal-clear ruby 
glass on application of ultra-violet light and 
heat treatment gives rise to several shades of 
colour. A photosensitive glass has now been 
developed in which pictures may be printed 
with a ‘three-dimensional effect, caused by 
depth of image penetration, and with a variety 
of colours and extremely fine detail, 


The light-sensitive ingredients are mixed into 
the batch before melting and, therefore, form 
an integral part of the glass. Prints are made, 
first by exposure to ultra-violet light and then, 
in an oven, to a temperature of 1,000°-1,100° F. 
After baking for half an hour a picture is form- 
ed with coloured particles so fine that they can- 
not be seen under a microscope. Photographic 
designs in blue, purple, ruby or orange is said 
to be possible with transparent glasses, 
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REVIEWS 


New Developments in Ferromagnetic Materials. 
By J. L. Snoek. (Elsevier, Distributors : 
Cleaver Hume Press, Ltd., 42-A, South 
Audley Street, W. 1, London), 1947. Pp. 136 
+ viii. Price 13sh. 6d. 

The book is one of a series of monographs on 
the Progress of Research in Holland. The 
purpose of these publications is, according to 
the Foreword, “to show to the world that scien- 
tists in the Netherlands have remained active 
during the five years of German occupation”. 
The monograph under review is a connected 
report on the various original investigations on 
Ferromagnetism carried out during those five 
years, and would be of great interest to those 
who are actively engaged in research in these 
fields. The results reported indicate the praise- 
worthy co-ordination that has existed between 
the theoretical and the practical research 
workers in Holland. 

The book is made up of three chapters, the 
first two dealing with the statics and dynamics 
of ferromagnetism and the third with the deve- 
lopment of new magnetic materials. The first 
part contains the various consequences of Ker- 
sten’s extension of the theory of ferromagnetic 
hysteresis, which is based on the concept of 
crystal anisotropy and magnetostriction. One 
of the many results that follow from this theory 
is that a substance is expected te have a very 
high value of the initial permeability and a low 
value of the coercive force if its crystal aniso- 
tropy and magnetostriction are both zero. By 
a careful survey of such “zero points” in bi- 
nary and ternary alloys, F.C. Went has dis- 
covered a new alloy of the permalloy type. 
The first chapter also contains some experi- 
mental discoveries which show that the present 
theories of ferromagnetism are quite inade- 
quate. Of particular interest is the one in 
which it is found that crystals of magnetite 
develop a_ strong ferromagnetic anisotropy 
below 114°-5 K. although the ionic lattice does 
not undergo any change of symmetry. 

The second chapter deals with researches on 
the magnetic skin effect, and on the various 
forms of “after-effects”, such as magnetic, 
elastic and ionic, and the time decrease of per- 
meability, very aptly called Dis-accommodation 
by the author. : 

The last chapter describes the preparation 
and the study of the properties of a series of 
new non-metallic ferromagnetic substances. 
These substances are produced by appropriate- 
ly mixing different chemical compounds which 
go by the name of ferrites. These ferrites have 
a general formula MO, Fe.O, (where M is a 
bivalent element) and have the well-known 
spinal structure. The resulting mixture, com- 
mercially known as “Ferroxcube”, is a mixed 
crystal having the same crystal structure. 
These new magnetic materials are easily work- 
able by grinding and lapping and shave a very 
high specific resistance while the “joints” show 
very low magnetic resistance. Four diffcrent 
types of materials have been described and their 
usefulness in most varied purposes involving 
high frequencies have been proved. 


The book contains five appendices, three of 
which are reprints of papers published in differ- 
ent European Journals. 

S. RAMASESHAN. 


Why Smash Atoms? By A. K. Solomon. 
(Penguin Books, Harmondsworth, Middlesex, 
England.) Pp. 160. . 


This is the popular edition of a book that 
was first published in America in 1940. In 
keeping with the object of popularising the 
latest advances in science, the fascinating story 
of the atom and its breaking has been pre- 
sented here for the layman. The narration 
assumes very little on the part of the reader 
and thereby gains in lucidity. 

Beginning with the historic experiments of 
of Benjamin Franklin, the fundamentals are 
logically developed through the discovery and 
the definition of the electrons, the canal rays 
and the neutrons. The discovery of radio- 
activity and the experiments thereon of Ruther- 
ford leading to the elucidation of the common 
structure of atoms are then described. Further 
clarification and formulation of the atomic 
structure by Bhor, and the discovery of iso- 
topes by Moseley make fascinating reading. 

The story of atom-smashing, beginning with 
natural radiations, by Rutherford, and then 
with accelerated particles are described with 
convincing detail. Numerous diagrams and 
photographs sprinkled throughout the book 
help immensely in the comprehension of the 
subject. But the most important section of the 
book, to the layman, is “why bother smash 
the atom?” The consequences of the preced- 
ing fundamental researches, in war and peace, 
are clearly brought out in the III Part. The 
discovery of induced radio-activity, and the 
production of radioactive elements on a mass- 
scale with their enormous usefulness in Medi- 
cine and Biology greatly impress the reader, 
and convinces him that scientists have not, 
after all, gone mad, and that basic researches 
are essential for application to human welfare. 

In this age of democracy, the importance of 
the correct appreciation of the fundamental 
discoveries of science by the man in the street 
cannot be overestimated, for the “effective ap- 
plication of scientific improvements requires a 
thorough popular understanding of scientific 
discoveries”. The publishers have eminently 
succeeded in popularising a scientific subject of 
first rate importance. 

In India it would be a great step forward 
if such popular publications are retold in 
Indian languages for the benefit of the masses 
who have a great leaway to make up in their 
knowledge of progress of the rest of the world 
through the application of science before they 
can effectively co-operate with the government 
in national development. 

In the next edition of the volume such state- 
ments like, “An alpha particle—a doubly charg- 
ed helium atom” (p. 36), may be avoided with- 
out sacrifice of lucidity. 


K, S. R. 
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The Machinists’ and Draftsmen’s Handbook. 
By Albert M. Wagener, m.£., and Harlan 
R. Arthur, B.s. (Messrs. Macmillan & Co., 
Ltd., London), 1946. Pp. 662. Price 28sh. net. 


_Engineering handbooks are generally written 
either elaborately or in a condensed form with 
the result that the information required is too 
tedious to get at or difficult to understand 
without sufficient knowledge of fundamentals. 
The Machinists’ and Draftsmen’s Hendbook is 
written with a view to eliminating this draw- 
back. As stated in the preface of this book, 
“most men in the craft have studied mathe- 
matics but it is very quickly forgotten by the 
majority of them”. So, this book starts with 
elementary mathematics and simple geometric 
constructions which are essential for making 
and setting out jobs. 

The second part of the book deals with mod- 
ern machine tools, speeds, feeds, limits and 
tolerances which are important for modern 
mass production and from the point of view of 
interchangeability of parts. Due importance is 
also given to the various milling operations and 
the chapter on milling is thorough and exhaust- 
ive. 

The last part of the book is on strength of 
engineering materials thus giving the operator 
an idea of the right type of material to be 
used in the right place. There are a number 
of useful tables for ready reference, and the 
book is quite useful to the machinist in his 
day-to-day work. 

But, from the point of view of a draftsman 
this book is a little disappointing.. The drafts- 
man can no doubt use the information given 
in it, but he needs a lot more for working in 
an engineering drawing office. For example, 
the principles of drafting or the various draft- 
ing conventions to be used on a working draw- 
ing are nowhere mentioned in the book. So 
the book would have justified the title if it 
had been “Machinists’ Handbook”. However, 
the book is quite useful not only to the machi- 
nists working in the shops, but also to the 
student in a trade school where the machinist 
trade is taught. M. R. K. Rao. 


Statistical Year-Book of the League of Nations, 
Geneva, 1942-44. 17th issue. Edited by M. 
Grzegorz Frumkin of the Economic Financial 
and Transit Department, 1945. Pp. 315, and 
108 tables. 

This is a valuable document giving all avail- 
able information regarding population and vital 
statistics, movement of population, unemploy- 
ment, production—agricultural, mineral and 
industrial—trade, prices, currency and bank- 
ing statistics and public finance for 44 coun- 
tries of the world for the years 1942-44 on the 
eve of the formation of the U.N.O. This publi- 
cation was issued when the second World War 
was in progress; and so, numerous difficulties 
of communications and restrictions had to be 
faced and hence the delay in the issuing of the 
year-book. A number of belligerent or neu- 
tral countries had suspended publications _of 
their statistics. For certain countries for which 
data were not available, estimated figures are 
given and are, therefore, liable to error. In 


Science 
spite of all these obstacles, the department have 
enriched the fund of information contained by 
adding new tables regarding national income 
of eight countries (the U.S.A., the U.K., Aus- 
tralia, Canada, New Zealand, Union of South 
Africa, Argentine and Palestine). Two other 
new tables relate to marriage and marriage 
rates. The table concerning world trade in 
terms of Dollars has been omitted from this 
issue, and some other improvements have been 
carried out. This is a very useful addition to 


any statistical library. 
M. C.. SATYANARAYANA. 


The Artificial Insemination of Farm Animals. 
Edited by Enos J. Perry. (Chapman & Hall, 
Ltd., London), 1947. Pp. 265. 15sh. 


The development and use of the technique of 
Artificial Ipsemination have in recent years 
eclipsed the progress of other phases of Animal 
Industry. The mass of scientific information that 
has accumulated has been brought out in an 
casily understandable form in this handbook. 
This helps the animal breeder tremendously in 
quickly and safely overcoming the time and 
cost factors in achieving increased production 
of the various commodities of animal origin. 
The need for this has probably been never so 
urgent as now, particularly in India. 

This publication is a British edition of the 
original U.S.A. edition of 1945; but, instead of 
being brought up to date, it has all the previous 
printing errors. The editor having no easy job 
in co-ordinating a number of contributions, the 
handbook suffers from repetition and lack of 
uniformity. in the presentation of the subject- 
matter. Inclusion of tabular statements for 
heat duration, sperm concentration in an ejacu- 
late and the sperm number, and charge-volume 
required for successful insemination in different 
species, and a comprehensive discussion on the 
disorder in reproductive phenomena, on ferti- 
lity variation and control, would have greatly 
helped the work of the inseminating centres. 

Lucid citations of modern breeders’ successes 
in breeding for improvement, will encourage 
the future cattle breeders, whetting as they do 
the appetite for more knowledge of the mystery 
and manifestations of biotic inheritance. 

Chapters 10, 11 and 12 are, however, out of 
place and not without errors (coefficient of in- 
breeding, etc.). Probably in an overzealous at- 
tempt to simplify, expressions have crept in, 
which rather detract from the scientific accu- 
racy of the new and quickly-grown knowledge 
of Genetics. Characters may be hereditary or 
environmental or due to a combined effect of 
both these factors. They may be said to be 
of three kinds but not due to three factors, as 
mentioned on page 151. Gene legends in the 
body of the text should be italicised. Further, 
it may be clarified that the F., in a tri-hybrid 
cross covers a total of 64 individuals making 
the full ratio, which comprises only 27 differ- 
ent genotypes grouped under 8 different pheno- 
types, but does not have 64 genotypes as is 
stated on page 158. The difference between 
sex-influenced and _ sex-limited characters is 
hardly clear. With these topics the operators 
of the artificial-insemination centres need not 
have been bothered. 
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The rest of the handbook will, however, be 
immensely helpfui to the operators of the arti- 
ficial insemination centres. Prof. Enos J. Perry 
has been a notable pioneer in the U.S.A. for 
the popularisation of artificial insemination, and 
his comprehensive discussion of the Organiza- 
tion Aspects is very useful. The misconceptions 
regarding artificial insemination are pointed out, 
and helpful suggestions given all through the 
book for making Artificial Insemination ser- 
vice to be widely adopted. But in India, the 
operator must understandingly tackle the agra- 
rian and the village folk who are the virtual 
custodians of our cattle industry. 

S. V. CHANDIRAMANI. 


The Age of the Saline Series in the Salt 
Range, Punjab. Proc. National Academy of 
Sciences, India, Sec. B, Vol. 16, 1946. 

The Age of the Saline Series of the Punjab 
has been the subject of a long-standing contro- 
versy. A Symposium on this subject was held 
in Poona during 1944 and the opinions express- 
ed by the Palzontologists led by Prof. Birbal 
Sahni, based on a study of the fossils, were all 
in favour of a Tertiary Age, but there were 
sharply divided views amongst the Geologists 
who based their conclusions on the field evi- 
dences. The consensus of opinion then was 
that further detailed investigations should be 
made to scrutinise the field data and substan- 
tiate the fossil evidences. Accordingly, ex- 
cursions were arranged to selected exposures 
of the rocks, and extended studies of fossil 
material were also made. These developments 
led to a second Symposium during December 
1945, at Udiapur, under the joint auspices of 
the National Academy of Sciences and the 
Indian Academy of Sciences. Twenty papers 
have been contributed te this Symposium by 
different authorities both from India and 
abroad, and the discussions cover almost every 
phase of this vexed question—setting forth not 
only the results of the most careful and inten- 
sive micro-fossil studies but also of the field 
excurions. 

On going through the above Proceedings, it 
is clear that the fossil evidence in favour of 
the Tertiary Age is now more convincing than 
ever and that the reading of the field evidence 
requires a revision on the part of those who 
uphold a Cambrian or Pre-Cambrian Age. As 
Prof. Sahni has warned, “Between the testi- 
mony of the rocks and the testimony of the fos- 
sils there can be no real conflict,” it looks rea- 
sonable that the verdict of the fossils should be 
accepted and the tectonic interpretations re- 


oriented in the light of these facts. 
M. B. R. 


Mathematics as a Culture Clue and Other 
Essays. Vol. I of the collected works of 
C. J. Keyser. (Scripta Mathematica.) Pp. 
277. $3.75. 

The proposition that “the type of Mathe- 
matics found in any major culture is a key to 
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the distinctive character of the culture taken 
as a whole” was first put forth by Oswald 
Spengler in his Der Untergang des Abendlandes. 
Keyser meditates on this proposition and is in- 
clined to support it. He devotes the major 
portion of his essay to the examination of 
classical Western culture, and infers that there 
is a family-likeness between classical mathe- 
matics, classical painting, classical philosophy, 
etc., which are all characterised by the absence 
of the concept of the infinite and are confirmed 
to the finite. But as the author himself points 
out, the proposition is yet to be supported by 
the general consensus of expert opinion. In 
fact it is a debatable proposition. For, as a 
freak of nature, a mathematical genius, far 
above the level of the ordinary folk, may ap- 
pear in any country at any time. It is, there- 
fore, quite possible that the advancement of 
mathematical work in a given country at a 
time is not representative of the culture. For 
instance, the Indian genius, S. Ramanujan, 
was not intelligible to his contemporaries in his 
own country and had to go abroad! 


Besides the essay on Culture Clue, the col- 
lection contains eleven other essays on inter- 
esting topics such as “The Meaning of Mathe- 
matics”, “The Bearings of Mathematics”, 
“Mathematics and the Dance of Life”, “Scien- 
tists Teach Laymen”, etc. The reader may feel 
that some of the statements in the book are 
audacious or exciting, but the thinking is al- 
ways clear and the presentation simple and 
straight. The printing and get-up are quite 
ood 


B. S. Sastry. 


Publications Received 


“Annual Report of the All-India Institute of 
Hygiene and Public Health, Calcutta, 1944-45.” 
(Published by the Government of India Press, 
Calcutta, 1948.) 


“Portraits of Eminent Mathematicians”. 
(Published by Chronica Botanica Co., N.Y. 
Portfolio I. II Edn.) 


“John Couch Adams and the Discovery of 
Neptune”. By W. M. Stewart. Occasional Notes 
No. 11, August 1947. (Royal Astronomical So- 


ciety, London.) 


“A Note on the Occurrence of Mica in 
Hyderabad State”. By Khurshid Mirza, Direc- 
tor of Mines, and Geological Survey, Hyderabad 
(Deccan), 1943. Price As. 8. 

“Bamboo for Pulp and Paper Manufacture”— 


Parts I-III. By M. P. Bhargava, Forest Re- 
search Institute, Dehra Dun, 1946. Price As. 9. 
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SCIENCE NOTES AND NEWS 


Inter-University Board 


The Inter-University Board met in Cuttack 
‘during the first week of December under the 
presidency of Mr. N. K. Sidhanta. 

The Board passed a resolution on a proposi- 
tion sent by the Bombay University expressing 
the opinion that it is in general agreement that 
the autonomy of Universities be maintained and 
that their academic independence be ensured. 
This principle is urged to be borne in mind 
when any new legislation affecting universities 
is contemplated. 

The question of the national language of India 
came up before the Board on two propositions, 
one from the Standing Committee which pass- 
ed a resolution in March last, but was deferred. 

On the proposal of the Nagpur University for 
the adoption of Hindi as the medium of official 
minutes and correspondence, the Board consi- 
dered that the suggestion was not practicable. 


University Grants Committee 


In view of the recent constitutional changes 
and the additional responsibility that the Cen- 
tral University Grants Committee will have to 
undertake in the co-ordinated development of 
University education in the country, the Gov- 
ernment of India have reconstituted the Uni- 
versity Grants Committee with an enlarged 
membership. The Rt.-Hon’ble Dr. M. R. Jaya- 
kar is the Chairman, and the members are 
Mrs. Hansa Mehta, Sir S. S. Bhatnagar, Dr. 
M. N. Saha, Sir Homi Modi, the Hon’ble Dr. P. 
Subbarayan, Dr. Zakir Husain, Mr. K. Zacharia 
and Dr. B. C. Roy. 

The Committee will make enquiries and 
recommendations regarding (1) the lines on 
which the Universities and other institutions of 
higher learning should develop, (2) the addi- 
tional amounts in the form of grants-in-aid 
from public funds required for them, and (3) 
the co-ordination of their activities wih a view 
to avoiding unnecessary overlapping. 


Indian Ecological Society 


At the General Meeting of the Society, held 
on the Ist January 1948, at Patna, the following 
Office-bearers were elected :—Dr. T. S. Sabnis 
(President); Drs. L. A. Ramdas and R. Misra 
(Vice-Presidents); Dr. T. J. Job (Joint-Secre- 
tary); Dr. B. S. Navalkar (Treasurer); and 
Drs. B. Pal, N. K. Panniker, T. S. Sadashivan, 
Mrs. E. Gonzalves and Dr. T. S. Mahabale 
(Members of the Executive Council). 


Bureau for International Understanding 


The creation in Britain of a Central Bureau 
for Educational Visits and Exchanges on behalf 
of the UNESCO, for promoting International 
understanding has been announced by the Min- 
ister of Education. It will co-operate actively 
with the various agencies in Britain and abroad 
and supplement them by undertaking the res- 
ponsibility for arranging visits to Britain by 
teachers and students from abroad and for ex- 
change trips to other countries from Britain. 


Sir C.V. Raman 


Sir C. V. Raman has been invited to attend 
the International Conference of Physicists and 
Chemists at Bordeaux. He will proceed to 
Europe by the end of March to participate in 
the Conference. Among other subjects. ‘Raman 
Effect’ will be discussed at the Conference. 


Award of Doctorate 


The D.Sc. degree of the Benares Hindu Uni- 
versity has been awarded to Messrs. P. .G. Deo 
and K. Venkateshwara Rao for research work 
carried out on the Joshi Effect. 


Research in Minerals 


It is understood that the Government of India 
have decided to establish a Bureau of Mines for 
the purpose of research in Mines and Mineral 
Wealth. A recurring expenditure of about Rs. 2 
lakhs has been sanctioned, it is understood, by 
the Standing Finance Committee. 


Madras University Endowment 
Lectureships 


The Syndicate will proceed shortly to select 
persons to deliver lectures under the following 
Endowments for the year 1948-49. Applications 
for Lectureships will be received by the Regis- 
trar not later than the 15th March 1947. Ap- 
plicants afe requested to give full particulars 
regarding their qualifications, etc., and the 
subject selected by them for the lectures. Sepa- 
rate application should be submitted for each 
lectureship. The lectures are to be delivered 
before January 1949. 

The following are the lectureships:—(1) The 
Maharaja of Travancore Curzon Lectureshivs 
(three) ; (2) The Sir Subramanya Ayyar Lec- 
tureship; (3) The Gokhale Lectureship; (4) 
The Sankara Parvati Lectureship; (5) The 
Sir William Meyer Lectureship; (6) The 
Principal Miller Lectureship ; (7) The Dr. Eli- 
zabeth Matthai Lectureship; (8) The Rt.-Hon. 
V. S. Srinivasa Sastri Lectureship. 

For further particulars regarding the lecture- 
ships, please see the University Calendar, Vol. I, 
Part I, 1945-46 (Appendix F). 


Elliot Prizes for Scientific Research 


The Elliot Prize for Scientific Research for 
1948 will be awarded to the author of the best 
original essays giving the results of original 
research or investigation in Mathematics and 
published during the years 1944-47. 

The Elliot Prize for Scientific Research for 
1949 will be awarded to the author of the best 
original essay giving the results of original re- 
search or investigation made by the candi- 
date in Chemistry and published during the 
years 1945-48.. 

Any native of Bengal, Bihar or Orissa or any 
Anglo-Indian or domiciled European, residing 
in Bengal, Bihar or Orissa, may compete for 
the prize. 

The essays of competitors must be sent in 
so as to reach the President of the Royal Asiatic 
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Society of Bengal, Cio the General Secretary, 
1, Park Street, Calcutta, by the end of June 
1948. Author’s reprints, and not manus. ipiz, 
must be submitted. 

Preference will be given to researches lead- 
ing to discoveries likeiy to develop the indus- 
trial resources of Bengal, Bihar and Orissa. 

The prizes for the next four years will be 
allotted as follows :—1949—Chemistry ; 1950— 


Physics; 1951—Geology and Biology (includ- 
ing Pathology and Physiology); 1%02—Matne- 
matics. 


All essays submitted must have been publish- 
ed during the four calendar years immediately 
preceding that for which the prize is given. 


Award for Sugar Research 


The third $5,000 Intermediate Sugar Research 
Award wiil be made by the National Science 
Fund, Washington, U.S.A., on or about March 
15, 1948. Established by the Sugar Researcu 
Foundation to stimulate scientitic studies ot 
sugar as a food and an industrial raw material 
which may lead to its greater usefulness ; 
awards of $5,000 will be given in iv4s ana 
1949, with a Grand Prize of $25,000 to be giveu 
in 195v for the most significant discovery of the 
preceding five years. Further details of terms 
and conditions governing the award may 
obtained from the Secretary, National Science 
Fund, 2101, Constitution Avenue, Washington 


25, D.C, 


Mathematical Iistrunents 9 fice 


Two committees, one for reorganising the 
work of the Alipore Test House, Calcutta, and 
the other for expanding the scope and activi- 
ties of the Mathematical Instruments Office, 
Calcutta, have been appointed by the Govern- 
ment of india in the Ministry of Industry and 
Su 

_ Government of India have appointed a 
Committee under the Chairmanship of Dr. B.C. 
Roy to examine the existing Organisation and 
the possibilities of expansion of the Govern- 
ment Test House, Alipore. Dr. Sir K. S. Krish- 
nan, Dr. B. C. Guha and Mr. K. N. Sharma 
have been invited to serve on the Committee. 

The Government of India have also appoint- 
ed a Committee under the Chairmanship of 
Dr. G. R. Paranjpe to review the organisation 
of the Mathematical Instruments Office, Cal- 
cutta. The terms of reference include (i) th2 
formulation of concrete plans, both short-term 
and long-term, for the development of the 
manufacture of scientific instruments and photo- 
graphic, electronic and electro-acoustic equip- 
ment; (ii) an examination of the possibility 
of using the Mathematical Instruments Office 
as a training centre for instrument-makers, 
mechanics, etc.; and (iii) a review of the terms 
and conditions of service of the employees 
there. 3 


Quality Control 


A Conference on Quality Control commenced 
its seven-day session in Calcutta on February 8. 

Dr. W. A. Shewhart, American Expert on 
Quality Control, presided over the Conference. 
Dr. L. C. Verman, Director, Indian Standards 
Institution, in explaining the object of the Con- 
ference said that tne Stausucai susti- 
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tute and Indian Standards Institution, joint- 
organisers of this Conference, had come toge- 
ther to take the first step in initiating the intro- 
duction of statistical methods into India’s in- 
dustry on the lines which have been tried and 
proved a success in other parts of the world. 
Prof. P. C. Mahalanobis, Director of Statistical 
Institute, also addressed the Conference. 

The object of industry and applied science 
in India, Dr. Shewhart said, should be to 
satisfy the wants of 400 million people. But 
one could not even find out what these wants 
were without the help of statistics, nor could 
one take the final step on research concerning 
the design, specifications, and techniques on 
— of these fundamental aspects of produc- 
tion. 

‘he accommodation problem of four mil- 
lion refugees, for instance, involved new 
houses which could not be constructed without 
building material. The improvement of quality 
and the maintenance of proper standards were 
essential in making these different branches o: 
production fit into one comp.ete whole. There 
were many research organizations, plants and 
industries in india but what was lacking was 
co-operation between various groups. India 
could not develop, Dr. Shewhart continued, her 
vast resources unless science laboratories and 
industrial concerns worked together as a co- 
ordinated whole. Quality control would en- 
able them to do this. 

A technicolour tilm on quality control, made 
by Mr. Johns Hyphen Manville of U.S.A. for 
training their own workers and sent on loan 
by the firm to India through Dr. Shewhart, 
was shown at the Conference. 

Nearly 200 representatives from various in- 
dustries and research organisations all over 
India attended the Conference which is expect- 
ed to continue its session for nearly a week. 


Indian Standards ut.o. 


The Engineering Division Council of the 
Indian Standards Institution, met on Noveinbe. 
17 and 18 and elected Mr. S. L. Kirloskar as 
the Chairman. 

The Standardization programme to be exe- 
cuted by this Council covers, among others, 
metallurgical, mechanical, electrical, structural, 
communications, aeronautical, ship-building and 
other industries. Among the subjects which 
will come under the purview of the Sectional 
Commtitees, to be set up under the Council, 
are the following: basic ferrous and non-fer- 
rous metals, cement, timber products, lubricants, 
electrical plant and machinery, electr.cal con- 
ductors, insulators and accessories, gas cylin- 
ders, refractories, radio equipment, eic. 

It was decided at the meeting that this Coun- 
cil, pending the formation of a Chemic | v.\i- 
sion Council, will deal with the stanua:uizu- 
tion work of paints, varnishes and bitum:nous 
and tar products. 

Nearly 200 technical subjects were proposed 
by various sources for standardization. 


Power Engineering Laboratory 


Sir Vithal Chandavarker, Chairman of the 
Governing Council of the Indian Institute of 
Science, Bangalore, laid the foundation-stone 
of the High Voltage Engineering Laboratory of 
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the Power Engineering Department on the 14th 
February. Prof. M. S. Thacker, Head of the 
Department of Power Engineering, requesting 
Sir Vithal to lay the foundation-stone, said that 
this Laboratory was one in the chain of many 
national laboratories to be set up in due course. 
The Laboratory when completed would serve 
the research needs in power and would be of 
primary importance in the development of 
electrical supply. The laboratory would cost 
Rs. 23 lakhs. 


Greenwich to Hurstmonceaux 


The Royal Observatory at Greenwich is 
being moved to its new home at Hurstmonseaux 
in Sussex. 

After the complete transfer the Observatory 
to Hurstmonceaux, the ancient buildings at 
Greenwich will stand as a national monument 
and as a museum to display all the historic in- 
struments, including those of Halley and Brad- 
ley, Pond’s transit circle, Bradley’s zenith sec- 
tor and the old quadrants. Most famous per- 
haps of them all is the Airy Transit Circle, on 
which, with its continuous use since 1851, no 
fewer than 650,000 observations have been 
made. 

Greenwich will become an object of pilgrim- 
age not only for astronomers, but also for count- 
less visitors from all parts of the world. 


Coffee Pulp fur Cattle Feel 


From the waste pulp of the coffee bean comes 
a new concentrate for cattle for milk produc- 
tion. This has been developed by technicians 
in U.S.A. and El Salvador. Pound for pound, 
dried coffee pulp has been found an effective 
substitute for corn concentrates in the feed of 
milch cattle. Coffee pulp is the fleshy cover- 
ing of the bean, and is at present largely a 
waste product. The palatability of the puip is 
increased by mixing it with banana eaves, 
molasses of other feed stuff. 

The popularisation of dried coffee pulp in 
India will be of great benefit as it creates a 
new source of income for the coffee grower, 
larger supply of concentrate to cattle owners 
and finally, increased milk production in the 
country. 


Indian Wattle Bark 


The Indian Babool bark and Avaram bark 
are not rich sources of tannins, yielding only 
14 per cent. tannin as compared to 64-65 per 
cent. of the imported bark. 

It has been established by the Madras Forest 
Department that Nilgiris tan bark black wattle, 


and Neus 
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Accacia mollissime wild Syn., Accacia decurrens 
wild var. meths. Lin., are identical with Natal 
black wattle. The bark of the trees grown in 
the Palani Hills and the Nilgiris has a tannin 
content varying from 20 to 57 per cent. The 
species in the Madras Province requires an eie- 
vation of 5,000-7,000 ft. and a weil distributed 
rainfall of 60” or more for best development. 
The Madras Government intends to cu.tivate 
these in Palani Hills, South Coimbatore Luvi- 
sion, in Kollegal and North Coimbatore Hills. 
A Research Station is also to be started at 
Kodaikanal to deal with plantation, p-soduc- 
tion, and marketting problems. 


The Smokeless ‘“Herl’’ Chula 


This is a simple smokeless and fuel-saving 
cooking range called “Heil’ Chuia, as it has 
been aeveloped in the Hyderabad 
Research Laboratories, under the direction of 
Dr. S. P. Raju. 

This structure is built of brick and mud or 
only mud, and plastered with fine earth, and 
consists of an “L’’-shaped duct with three holes 
for the cooking pots and an opening for the 
firewood. At the end of the duct is an arrange- 
ment for a big pot of water so that the hot 
gases before going out are utilized further to 
heat the water pot, thus providing hot water 
for the family as a by-product. The gases are 
finally taken out of the range by means of a 
clay pipe, tile or mud chimney. The opening 
for firewood is 6 inches wide and 4 inches high, 
which is enough for a family of about six. 
For bigger families the width may be increas- 
ed to 7 or 8 inches. The size of the opening 
is designed to be fool-proof against unnecessary 
shoving in of firewood. 


Geomagnetic Storms 


Geomagnetic activity during the quarter Octo- 
ber-December 1947 was very much on tke de- 
crease as compared with the earlier three quar- 
ters. Some details of the geomagnetic disturban- 
ces as recorded at the Alibag Magnetic Obser- 
vatory are given in the following table in which 
to, t represent the time (I1.S.T.) of commence- 
ment of the disturbance and its intense phase 
respectively and T the duration of the intense 
phase expressed in hours. The ranges in the 
three different elements (D, H and V) of the 
earth’s magnetic field have also been given, D, 
in minutes of arc, H and V in y where ly=19~5 
gauss. The maximum k-index recorded during 
the disturbances have also been given. 


| 
| Range 
Date to ‘ | Ki» Nature of 
commencement 
| Dj; 
| 
1947 H. M. h. m. | hrs. min. Y y 
September 30 to 23 «40 09 00 8 8-2 224 86 5 Sudden 
October 3 On Oct. 1 | | 
November 9-10 ..| 14 26 5-1 | 217 | 46 6 Sudden 
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THE 
MYSORE CHEMICALS & FERTILISERS, LTD 


REGISTERED OFFiceEs: 
1129, VANI VILAS ROAD, MYSCRE 


TELEGRAMS: 
TELEPHONE NO. 243 


Works: BELAGULA 
(MYSORE STATE RAILWAY) 
TELEPHONE No. 435 


ON THE WAY TO BRINDAVAN GARDENS 


(KRISHNARAJASAGAR ) 


Manufacturers of: 


INSTRUMENTS~4 


FOR INDICATING - RECORDING - CON TROLLING | 


TEMPERATURE 


Sole Agent®: 
LAWRENCE & MAYO Inlia) Ltd. 


Branches:—Bonbiy, Ban alore, Crloutta, 
Delhi, Lahore, Lucknow & Madras. 


Concentrated and Fuming Sulphuric, 
4ydrochloric, Nitric and Chlorosulphonic 
\cids; Amnonia, Ammonium Car x- 
nate and Ammonium Sulphate; Sodium 
€ulphate; Copper Sulphate; Ferrous ‘ul- 
phate; Ferric Chloride; Superphosphates 
and Mixed Fferiilisers, etc. 


LIVER THERAPY 


Liver, the richest source of the B-Complex, | 
antianaemic principles and other growth | 
factors yet undetermined. — 


whole range of the above principles for Research and 


| We prepare active concentrates of liver containing the 
| 
Medical Profession. 


For further particulars apply to: 


The Mysore Industrial & Testing Laboratory, Ltd. 
Malleswaram Post, BANGALORE 
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We are now manufacturing: 
Soxhlet Extraction sets of 100, 250,500 & 1000 c.c. capacity 


OFFERING 


PYE’S P.O. Box, R. Box,. Stop Clock, Elasticity Apparatus and 
Galvanometer 

CASSELA’S Fortins Barometer 

SALTERK’S Spring balances and weighing scales 

WELCH [Induction Coils, Vacuum pump, Vacuum tubes, Diffracting | 
Gratings and Charts | 

ENGLISH Optically worked Mirrors, Lenses and Magnifiers | 

AMERICAN Latest type of Rheostats 

ENGLISH Chemical and Atialytical Balances and Weights 

Hysil glassware 

WORCESTOR  Sillax Dishes and Crucibles 

TOWERS Electric Furnaces and Graduated Glassware 

B. D. H. & JUDEX Laboratory Chemicals. Also 
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DOULTONS Laboratory Sinks and Buchner Funnels and English or 
American Museum jars, Soxhlet Apparatus. 

All consignments now on Seas to India 

Unique Selection of Imported Scientific Instruments together with 

Our Manufactured and Standardised apparatus in All Branches of 
Science 


Comp!ete Laboratory Furnishers 


HARGOLAL & SONS 
THE SCIENCE APPARATUS WORKSHOP 
PHCNE: 173 HEAD OFFICE: AMBALA CANTT. 
Branch Office: 27A, LINGA CHETTY Sf., MADRAS 
Agency Offices at: 
DELHI, JUBBULPORE, BOMBAY ann HYDERABAD (Dn.) 


B.S.S. Pattern Viscometers. 
Kipp’s Apparatus of % & I litre capacity. 
Petri Dishes of 3” & 4” diameter. 

And 


ALL TYPES OF GRADUATED GLASSWARE 
such as Measuring Flasks, Measuring 
Cylinders, Burettes, Pipettes 
etc., ete. 
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Manufactured by 


INDUSTRIAL AND | 
ENGINEERING APPARATUS CO., LTD. 


CHOTANI ESTATES, PROCTOR ROAD, BOMBAY 7 
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. Low Magnetic & Current Loadings. 
. Robust Mechanical Construction. 


Every Modern Feature Incorporated. 


. Inspection by Trained and Qualified 
Staff at Every Stage of Construction 


. Every Unit Tested Fully. 


. Guarantee of Free Service for the First 
Year of Operation. 


. All Units to B.S. Specifications. 


Any Special Requirements or Design 
Changes can be incorporated on de- 
mand. 


Units up to 5,000 K.V.A. 33 K.V. 


Suppliers to the Government of Mysore for the past 14 
years. Over 200 satisfied customers. 


You get more for your money from 
State-owned Industries. 


GOVT. ELECTRIC FACTORY 


MYSORE ROAD_~ - - BANGALORE CITY 
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Next to the Microscope, the Refract2meter is the most universally used 
instrument in scientific Investigation. lIilustrated above is the 
Bausch & Lomb Improved ABBE REFRACTOMETER 


ALSO AVAILABLE 
Precision Refractometers, Dipping Refractometers 
and Temperature Control Apparatus 


F Catalogues on request 
Sol2 Agents 


MARTIN & HARRIS LTD. 


(Scientific Dept.) 
Savoy Chambers, Wallace Street 
BOMBAY 
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